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15.  Swpplerienfoiy  Nates 

The  contract  under  which  this  report  was  prepared  was  under  the  technical  supervision 
of  the  Coast  Guard  Research  and  Development  Center,  Groton,  Connecticut,  063^0. 

R8eD  Center  report  number  18/76  has  been  assigned. 


The  Jet  Propulsion  Laboratory  has  developed  a computer  program  for  designing  and 
analyzing  the  performance  of  solar  array /battery  power  systems  for  the  U.S.  Coast 
Guard  Navigational  Aids.  This  program  is  called  the  Design  Synther j.s/Performance 
Analysis  (DSPA)  Computer  Program.  The  basic  fvmction  of  the  Design  Synthesis 
portion  of  the  DSPA  program  is  to  evaluate  functional  and  economic  criteria  to 
provide  specifications  for  viable  solar  array/battery  power  systems.  The 
function  of  the  Performance  Analysis  portion  of  the  DSPA  program  is  to  si  - t, 
operation  of  solar  array/battery  power  systems  under  specific  loads  and  en\ 
mental  conditions. 


This  document  provides  all  the  information  necessary  to  access  the  DSPA  progreims, 
to  input  required  data  and  to  generate  appropriate  Design  Synthesis  or  Performance 
Analysis  Output. 


17.  Key 

Batteries,  Computer  Pro gr suns , Navigation 
Aids , Power  Systems , Solar  Arrays , Solar 
Insolation,  Statistical  Analysis,  Temper- 
ature, Terrestrial  Power  Systems,  Weather 
Wind  Velocity 


This  document  is  available  to  the  U.S 
public  through  the  National  Technical 
Information  Service,  Springfield, 
Virginia  22161 


Unclassified 


METRIC  CONVERSION  FACTORS 


1.  INTRODUCTION 


SERI 


5040-27  (Change  1) 

DSPA  USER'S  MANUAL 


TABLE  OF  CONTENTS 


PAGE 

1-1 


1.1  Scope 1-1 

1.2  Purpose 1-1 

1.3  Computer  Requirements 1-1 

1.4  Program  Flow  Charts 1-2 

2.  DSPA  INPUT 2-1 


2.1  Control  Cards 2-2 

2.2  Design  Synthesis  Input  2-3 

2.3  Performance  Analysis  Input  2-16 

3.  DSPA  OUTPUT 3-1 

3.1  Design  Synthesis  Output 3-1 

3.2  Performance  Analysis  Output 3-1 

U.  DSPA  SUPPORT  PROGRAMS 4-1 

4.1  MERGE  Program  Set.  4-1 

4.2  STAT  Program  Set 4-6 

APPENDIXES:  A GLOSSARY A-1 

B SAMPLE  DS/PA  RUN B-1 

C LAMBDA  VALUES  FOR  WORST  CASE  ANALYSES.  ...  C-1 

E WORST  CASE  DAYS  TABLE D-1 


FIGURES:  2-1.  SAMPLE  INPUT  FOR  DESIGN  SYNTHESIS  2-13 

2- 2.  SAMPLE  INPUT  FOR  PERFORMANCE  ANALYSIS  ....  2-26 

3- 1.  SAMPLE  OUTPUT  FOR  DESIGN  SYNTHESIS 3-3 

3- 2.  SAMPLE  OUTPUT  FOR  PERFORMANCE  ANALYSIS.  ...  3-7 

4- 1.  SAMPLE  MERGE  OUTPUT  4-1 

4-2A.  SAMPLE  STATS  OUTPUT-DAILY  DATA 4-7 

4-2B.  SAMPLE  STATUS  MONTHLY  DATA 4-9 

4-2C.  SAMPLE  STATS  OUTPUT-YEARLY  DATA 4-10 

4-3.  SAMPLE  PROFILE  PROGRAM  OUTPUT  4-13 


111 


1 


5040-27 


DSPA  USER'S  HAMUAL 

1.  IMTRODUCT^'^M 

The  Jet  Propulsion  Laboratory  has  developed  a computer  program  for 
designing  and  analyzing  the  performance  of  solar  array/battery  Navigation 
Aid  Power  Systems  for  the  U.S.  Coast  Guard.  This  program  is  called  the 
Design  Synthesis/Performance  Analysis  (DSPA)  program.  The  basic  function 
of  the  Design  Synthesis  portion  of  the  DSPA  program  is  to  evaluate  func- 
tional and  economical  criteria  to  provide  specifications  for  viable 
solar  array/battery  power  systems  for  use  in  the  flashing  lamp  buoys 
employed  as  Maritime  Aids  to  Navigation.  The  basic  function  of  the 
Performance  Analysis  portion  of  the  DSPA  program  is  to  simulate  the 
operation  of  solar  array/battery  power  systems  under  specific  loads  and 
environmental  conditions. 

1.1  Scope 

The  User's  Manual  gives  a detailed  description  of  the  use  of  the  DSPA 
programs . 

1.2  Purpose 

The  purpose  of  this  document  is  to  provide  all  information  necessary  to 
access  the  DSPA  programs,  to  input  required  data,  and  to  generate 
appropriate  Design  Synthesis  and/or  Performance  Analysis  output. 

1. 3 Computer  Requirements 

The  DSPA  Computer  Program  is  currently  programmed  for  the  UNIVAC  1108 
ccmputv^i  using  the  EXEC  8 Operating  System.  Since  the  DSPA  program  is 
coded  in  PORTRAIT  V language,  the  program  may  be  run  on  other  computers 
with  minimal  modification. 
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Use  of  the  DSPA  program  requires  a computer  having  at  least  30,000  core 
locations  available  for  the  program  and  at  least  2 tape  units  available 
for  mount /dismount  service  in  addition  to  the  normal  input/output  units. 
The  core  requirement  is  based  on  using  segmentation  or  overlay.  Soft- 
ware requirements  include  a FORTRAN  V compiler,  standard  mathematical 
and  input/output  routines  and  CALCOMP  plotting  routines. 
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Flow  charts  of  the  DSPA  subprograms  were  not  furnished  in  the  Program 

Documentation  volumes  since; 

• Most  computer  facilities  have  programs  which  automatically  produce 
subroutine  flow  charts.  If  such  charts  are  desired,  the  program 
user  can  easily  select  the  subroutine  of  interest  and  obtain  a copy 
of  the  latest  version  of  the  subroutine. 

• Preparation,  reproduction,  and  inclusion  of  all  of  the  present 
versions  of  the  DSPA  subroutines  in  the  Program  Documentation  would 
be  more  costly  than  if  the  flow  charts  are  prepared  by  the  program 
user  automatically.  Additionally,  these  flow  charts  would  become 
obsolete  as  modifications  were  made  to  the  DSPA  computer  program. 
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2.  DSPA  lUPUT 


Use  of  the  DSPA  program  will  require  three  forms  of  input:  (l)  control 
cards  to  direct  program  execution,  (2)  namelist  data,  and  (3)  time- variant 
free-format  data.  Each  of  these  forms  depends  on  the  portion  (or  portions) 
of  the  DSPA  program  which  is  to  be  utilized  for  a particular  run  as 
described  later  in  this  section.  Certain  conventions  have  been  estab- 
lished and  used  wherever  possible  to  provide  some  simplification  with 
regards  to  input  data: 

a.  Free-format  input  data  consists  of  a list  of  values  separated  by 
commas  (e.g.,  1975. .98. .12. , ,1. 0,2. 8,0, ) ; if  an  item  is  omitted, 
the  value  zero  is  assumed. 

b.  Namelist  input  consists  of  variable  names  with  their  values  (e.g., 

'ELL  = k.O,)-,  arrays  are  filled  with  zeroes  wherever  values  are 
t entered. 

matic  typing  of  variables  is  used  (i.e.,  the  letters  "1",  "J" , 

K",  "L",  "M",  and  "N”  at  the  beginning  of  a variable  name  denote 
an  integer  variable,  while  all  other  letters  indicate  a real 
variable  type)  with  the  exception  of  MAXI,  MAXV,  MARSA,  and  MSAPWR 
which  are  defined  as  real  variables. 

d.  Multi-dimensional  arrays  follow  the  convention  that  the  first  index 
will  vary  most  rapidly,  then  the  second,  and  so  on;  e.g.,  for  the 
variable  A(2,2),  inputting  A = 1.0,2.0,3.0,1*.0  is  the  same  as 
entering  A(l,l)  = 1.0,  A(2,l)  = 2.0,  A(l,2)  = 3.0,  A(2,2)  = 4.0. 

e.  An  array  described  as  "X  as  a function  of  Y"  and  dimensioned  as 
A(H,2)  will  have  the  values  of  Y entered  beginning  at  A(l,l)  and 
the  corresponding  X values  input  beginning  at  A(l,2);  exceptions  to 
this  convention  are  the  variables  ADI  and  AD2  which  have  the 
independent  (Y)  values  entered  after  the  dependent  (X)  values. 

f.  An  array  described  as  "Z  as  a function  of  X and  Y"  and  dimensioned 
as  A(W,M)  vs.  X(N)  and  Y(M)  will  have  the  Z values  entered  for  each 
Y value  for  the  set  of  X values  beginning  at  A(l,m): 


X(l) 

X(2) 

X(3) 

...  X(n) 

Y(l) 

A(l,l) 

A(2,l) 

A(3,l) 

. . . A(N,1) 

Y(2) 

A(l,2) 

A(2,2) 

A(3,2) 

...  A(U,2) 

Y(M) 

A(1,M) 

A(2,M) 

A(3,M) 

...  A(N,M) 
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2.1  Control  Cards 


There  are  two  different  procedures  for  executing  the  DSPA  program, 
depending  on  the  manner  in  which  the  ambient  temperature  and  solar 
insolation  data  is  to  be  obtained.  If  the  subject  temperature/insolatior. 
data  is  to  be  input  by  the  user  via  namelist  in  the  form  of  time- 
dependent  tables  (DTAMBl  and  DTTAl),  the  commands  required  to  cause 
execution  of  the  DSPA  program  are: 

(?XQT  DSPA. DSPA 

[IPRG] ,0,[DEBUG] ,[XLN],[YLN] 

[User  Input  Data] 

gE0F 

Are  Summary  Output  Tables  Desired?  [computer  request] 


il0 


! 


ggASG.UP  PI. 

@@BRKPT  PRINT$/P1 
YES 

§BRKPT  PRINTS 
(^FREE  PI. 

(gSYM  PI,, [site  I.D.  ] 


However,  if  the  program  is  to  obtain  the  temperature  and  insolation  data 
for  a specific  day  and  hour  from  either  a Hational  Oceanic  and  Atmos- 
pheric Administration  (NOAA)  or  a statistically  prepared  weather  tape, 
the  necessary  control  commands  for  execution  are: 
rfASG,T  12 

i!^ASG,T  TAPE,T,xxxxR  where  xxxx  = tape  reel  number 

lil-ISG  READ  TAPE  xxxx 
SREWIND  TAPE 

[(^M0E  TAPE,n]  where  n + 1 = position  of  desired 

data  file  on  tape  (n  ^ l) 


@C0PY,G  TAPE, 12 
iFREE  TAPE 
@XQT  DSPA. DSPA 

[ IPRG ] , [ ITAPE ] , [ DEBUG ] , [ XLN ] , [ YEN ] 
[User  Input  Data] 

(JE0F 


Are  Summary  Output  Tables  Desired?  [computer  request] 


H0 


li&kEO,UP  PI. 

(^(JBRKI’T  PRINT$/P1 
YES 

UBRKPT  PRIHT:); 
aFREE  PI. 

L^SYll  PI,, [site  I.D.  ] 
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The  input  parar;eters  IPRC,  ITAFE,  DEBUG,  XLIJ  and  YLK  are  defined  as 
follows ; 

IPRG  = Pi-ogram  Selector: 

0 means  Design  Synthesis  only, 

1 means  Performance  Analysis  only, 

2 means  both  Design  Synthesis  and  Performance  Analysis 

programs  are  to  be  executed 

ITAFE  = ’leather  Data  Input  Selector 
-1  = statistical  input  tape 
0 = user  input  data 

YYDDl  = MERGE  tape  input  beginning  at  year  = YY  and  day  = DDD 

DEBUG  = Debug  printout  start  time  (DDD  + HH/21 ) , or  0.0  if  not 
desired 

XL’I  = the  length  of  the  horizontal  plot  axis  (in  inches)  for  the 
Performance  Analysis  summary  plots;  no  summary  plots  are 
produced  if  XLN  is  zero  or  negative 

YLII  = the  length  of  the  vertical  plot  axis  (in  inches)  for  the 
Performance  Analysis  summary  plots 

The  "User  Input  Data"  consists  of  the  Design  Synthesis  namelist  and  free- 
format  data  and/cr  the  Performance  Analysis  namelist  and  free-format  data 
as  required  by  the  input  value  of  IPRG.  A sample  DSPA  runstream  is 
included  in  Appendix  B. 


/nthesis  Input 


A listing  of  the  Design  Synthesis  input  variables  with  their  description 
is  provided  in  Table  2-1.  As  indicated,  there  are  two  types  of  inputs  to 
the  Design  Synthesis  portion  of  the  DSPA  program:  namelist  input  and 
free-format  time-variant  input.  The  namelist  input  data  is  entered  only 
nee  at  the  beginning  of  the  program.  Column  1 of  each  namelist  data 
card  must  be  blank  (i.e.,  data  must  begin  in  column  2,  or  later)  and 


I 


input  data  cards  is  as  follows: 

b$INPUT  where  b = blank 

bAAA=...,  where  AAA  ...  ZZZ  are  the  names  of  the 

input  variables  (in  any  order) 


bZZZ=zzz , 
b$END 

All  namelist  input  data  is  initially  assigned  a ’efault  value  of  zero 
unless  otheirwise  specified  by  the  program  (see  Table  2-1  for  non-zero 
values).  If  the  user  does  not  assign  a value  to  a namelist  variable, 
the  program  will  assume  the  default  value  for  that  varl-'le. 

Following  entry  of  the  namelist  data,  the  user  will  input  a series  of 
free-format , time-variant  data  cards  ( 1 to  52  cards  depending  on  which 
weeks  of  the  year  are  of  interest  to  the  user).  The  format  of  each  of 
these  cards  is  as  follows: 

NWEEK,CT(1),TC(1),CT(2),TC(2),... ,CT(7),TC(T), 
where  NWEEK,CT(i),  and  TC(i)  are  as  desci’ibed  in  Table  2-1. 


All  .seven  pairs  of  CT/TC  data  must  be  input  for  each  value  of  WEEK 
entered.  The  last  card  in  this  series  of  time-variant  data  may  be  an 
"@E0F"  card  or  may  specify  an  illegal  value  for  NWEEK  (i.e.,  greater 
than  52.0).  A sample  set  of  input  for  executing  the  Design  Synthesis 
routine  is  provided  in  Figure  2-1. 

1 
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NOTE:  If  the  user  wishes  to  utilize  nickel-cadmium  battery  data  (see  DSi'A 

Programmer’s  Manual  for  listing),  an  "@ADD  DSPA. BLKDTA/NI-CD"  statement 
must  be  included  as  part  of  the  "User  Input  Data." 
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-1  gyuthesig  input 


NAME 

DIMENSIONS 

UNITS 

DEFAULT 

TYPE 

DESCRIPTION 

AA 

(21,5,5) 

TABLE  2-3 

REAL 

TABLE  OF  BATTERY  EFFICIENCY  VS. 
STATE-0F-CHAR6E,  CURRENT,  AND 
TEMPERATURE: 

21  VALUES  OF  EFFICIENCY  VS. 
•SOC*  STATE-0f-CHAR6E  DATA 

AT  EACH  OF  5 'BI'  CURRENTS 

FOR  EACH  OF  5 'TP'  TEMPER- 
ATURES 

ACELL 

- 

SO. CM 

0.0 

REAL 

AREA  OF  A SINGLE  SOLAR  CELL 

ACSTO 

- 

SO. CM 

A.O 

REAL 

STANDARD  SOLAR  CELL  AREA  USED 

FOR  'Xir  VS.  'VV  TABLE  1 

6ETA6 

(16^8) 

MILLIVOLTS/"C 

table  2-3 

REAL 

TABLE  OF  SOLAR  CELL  OPEN  CIR- 
CUIT VOLTAGE  VS.  CELL  TEMP 
ERATURE  AND  SOLAR  INSOLATION  1 

B1 

(5) 

AMPS 

TABLE  2-3 

REAL 

TABLE  OF  REFERENCE  CURRENTS  FOR 
•AA' 

BRCEST 

- 

AMPS 

0.0 

REAL 

ESTIMATED  NORMALIZED  BATTERY 

CHARGE  CURRENT 

BRCHMX 

• 

AMPS 

0.0 

REAL 

MAXIMUM  ALLOWABLE  NORMALIZED 
BATTERY  CHARGE  CURRENT 

EROEST 

AMPS 

0.0 

REAL 

ESTIMATED  NORMALIZED  BATTERY  1 

DISCHARGE  CURRENT 

BRDSTD 

AMPS 

0.0 

REAL 

STANDARD  NORMALIZED  BATTERY 
DISCHARGE  CURRENT 

BTEMP 

(16) 

“C 

TABLE  2-3 

REAL 

TABLE  OF  REFERENCE  TEMPERATURES 

FOR  'BETAB' 

CBAVAL 

(30) 

AMP-HOURS 

0.0 

REAL 

TABLE  OF  AVAILABLE  STORAGE  CELL  - 
CAPACITIES,  FROM  A GIVEN  MAN-  ; 
UFACTURER,  IN  INCREASING  OR- 
DER OF  SIZE 

CBMAX 

AMP-HOURS 

0.0 

REAL 

MAXIMUM  DESIRED  CAPACITY  Of  THE 
INDIVIDUAL  BATTERIES 

COECA 

■ 

% 

0.0 

REAL 

SOLAR  ARRAY  CURRENT  DEGRADATION 
FACTOR  DUE  TO  FABRICATION 

LOSSES 

CDECB 

% 

0.0 

REAL 

SOLAR  ARRAY  CURRENT  DEGRADATION 
FACTOR  DUE  TO  TERRESTRIAL  . 

PERFORMANCE  EXTRAPOLATION  j 

UNCERTAINTY 

CELPAC 

“ 

0.0 

REAL 

SOLAR  CELL  PACKING  FACTOR  ON 

SOLAR  ARRAY 

CLR 

- 

AMPS 

0.0 

REAL 

LAMP  CURRENT  RATING 

CLSIT 

(6) 

AMPS 

TABLE  2-3 

REAL 

TABLE  OF  REFERENCE  LAMP  CUR- 
RENT RATINGS  FOR  CLST 

CLST 

(6,7) 

- 

TABLE  2-3 

REAL 

TABLE  OF  COLD  FILAMENT  LAMP 

SURGE  COEFFICIENT  VS.  ! AMP 

CURRENT  RATING  AND  INITIAL 

FLASH  DURATION 

CLSTT 

(7) 

SECONDS 

TABLE  2-3 

REAL 

TABLE  OF  reference  LAMP  FLASH  j 

DURATIONS  FOR  CLST  i 

CN 

- 

- 

0.0 

REAL 

CLEARNESS  NUMBER  ' 

CURZ 

(10,2) 

WATTS, AMPS 

0.0 

REAL 

TABLE  OF  ZENER  DIODE  CURRENT  | 

VS.  MAXIMUM  HEAT  DISSIPATION  | 

DOOAT 

(10,2) 

SQ.FT, DOLLARS 

0.0 

REAL 

TABLE  OF  SOLAR  ARRAY  SPECIFIC 

COST  VS.  SOLAR  ARRAY  AREA  | 

DODCHT 

(10,10) 

DOLLARS 

0.0 

REAL 

TABLE  OF  BATTERY  CHARGER  SPECI- 
FIC COST  VS.  MAXIMUM  BATTERY 
CHARGER  LOAD  AND- QUANTITY  TO 

BE  PROCURED 
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TABLE  2-1. -DESIGN  SYNTHESIS  INPUT  (contd) 


NAPE 

DIMENSIONS 

UNITS 

DEFAULT 

TYPE 

DESCRIPTION 

DCDCNT 

(10) 

- 

0.0 

REAL 

TABLE  OF  REFERENCE  PROCUREMENT 
QUANTITIES  FOR  'DCDCHT* 

DCDCPT 

(10) 

WATTS 

0.0 

REAL 

TABLE  OF  REFERENCE  BATTERY 

CHARGER  LOADS  FOR  'DCDCHT' 

DCDCT 

(10) 

AMP-HOURS 

0.0 

REAL 

TABLE  OF  REFERENCE  BATTERY  CA- 
PACITIES FOR  OCDET' 

DCDST 

(10,10) 

DOLLARS 

0.0 

REAL 

TABLE  OF  BATTFRY  SPBCIfIC  COST 

VS.  BATTERY  CAPACITY  AND 
QUANTITY  TO  BE  PROCURED 

DCDNNT 

(10,2) 

0.0 

REAL 

TABLE  OF  REFERENCE  ZENER  DIODE 
QUANTITIES  FOR  'DCDNZT' 

DCDNPT 

(10,2) 

WATTS 

0.0 

REAL 

TABLE  OF  REFERENCE  ZENER  DIODE 
POWER  LEVELS  FOR  'DCDNZT* 

OCONT 

(10) 

” 

0.0 

REAL 

TABLE  OF  REFERENCE  PROCUREMENT 
QUANTITIES  FOR  'DCDET* 

DCONZT 

(10,10,2) 

DOLLARS 

0.0 

REAL 

TABLE  OF  ZENER  DIODE  SPECIFIC 

COST  VS.  POWER  LEVEL,  QUANTI- 
TY TO  BE  PROCURlO,  AND  ZENER 
TYPE  (1  OR  2) 

OCDPNT 

(10) 

"■ 

0.0 

REAL 

TABLE  OF  REFERENCE  PROCUREMENT 
QUANTITIES  FOR  'OCOPST' 

OCDPPT 

(10) 

WATTS 

0.0 

REAL 

TABLE  OF  REFERENCE  POWER  LEVELS 
FOR  'DCDPST' 

OCDPST 

(10,10) 

DOLLARS 

0.0 

REAL 

TABLE  OF  SHUNT  LIMITER  SPECIFIC 
COST  VS.  LOAD  AND  QUANTITY  TO 

BE  PROCURED 

DODT 

(10,2) 

[LN,D0D1 

0.0 

REAL 

TABLE  OF  BATTERY  DEPTH  OF  DIS- 
CHARGE VS.  NATURAL  LOGARITHM 

OF  BATTERY  CYCLE  REQUIREMENTS 

OTAfIBI 

(25,2) 

HOURS, “F 

0.0 

REAL 

TABLE  OF  HOURLY  TEMPERATURE 
VARIATION  VS.  TIME  OF  DAY 

DTTA1 

(366,2) 

DAys,°F 

0.0 

REAL 

TABLE  OF  DAILY  TEMPERATURE 
VARIATION  VS.  DAY  OF  YEAR 

OTTESG 

"F 

0.0 

REAL 

ENERGY  STORAGE  GROUP  EQUIPMENT 
TEMPERATURE  RISE 

OTTPCO 

■ 

"F 

0.0 

REAL 

POWER  CONDITIONING/DISTRIBUTION 
GROUP  TEMPERATURE  RISE 

OTTPSG 

■ 

”F 

0.0 

REAL 

POWER  SOURCE  GROUP  EQUIPMENT 
TEMPERATURE  RISE 

DURAM 

- 

YEARS 

0.0 

REAL 

DURATION  OF  MISSION 

DWDAT 

(10,2) 

SQ.FT, POUNDS 

0.0 

REAL 

TABLE  OF  SOLAR  ARRAY  SPECIFIC 
WEIGHT  VS.  SOLAR  ARRAY  AREA 

DUDCHT 

(10,2) 

WATTS, POUNDS 

0.0 

REAL 

TABLE  OF  BATTERY  CHARGER  SPECI- 
FIC HEIGHT  VS.  MAXIMUM  BATTRY 
CHARGER  LOAD 

OWDET 

(10,2) 

AMP-HRS, POUNDS 

0.0 

REAL 

TABLE  OF  BATTRY  SPECIFIC  HEIGHT 
VS.  BATTERY  CAPACITY 

OWDNZT 

(10,2,2) 

WATTS, POUNDS 

0.0 

REAL 

TABLE  OF  ZENER  DIODE  SPECIFIC 
WEIGHT  VS.  POWER  LEVEL  AND 

ZENER  TYPE  (1  OR  2) 

DWDfST 

(10,2) 

WATTS, POUNDS 

0.0 

REAL 

table  OF  SHUNT  LIMITER  SPECIFIC 
WEIGHT  VS.  POWER  LEVEL 

50U0-2T 


TABLE  2-1, -DESIGN  SYNTHESIS  INPUT  (contd) 


OSM 

OIMCNSrCNS' 

UNITS 

DCrtULT 

TtPC 

CESCRIPTION 

r» 

1 FtS  1 

T»BLE  ITI 

RL*L 

SCL»fi  R*DI»TION  FCURIER  CCtFFI- 
CIENTSt  T E»CR  for; 

SOLAR  DECLINATION  ANGLE 
ECUATION  OF  time  DIFFERENCE 

apparent  solar  constant 

ATMOSPHERIC  EXTINCTION  FCIR 
sky  diffuse  FACTOR 

FRC'LL 

O.C 

Rr»L 

3IASIN0  FACTOR  *^03  SELECTING 

THE  NUMBER  OF  STORAGE  CELLS 

IN  SERIES  IN  THE  BATTERIES 

HOCR 

“ 

• 

O.C 

a.L»L 

HEAT  CISSIFATION  DERATING  FAC- 
TOR FOR  A SINGLE  ZENER  OIOOE 

HOZfX 

• 

V!»TTS 

0.(1 

Rt»L 

TUXlMUM  HFAT  DISSIPATION  FOR 

A SINGLE  ZENER  OIOOE 

ICHPT 

0 

INTcCCfi 

EATTEKY  CHARGER  TYPEI 

U:N0  charger  PRESENT 

IfCCNSTANT  VOLTAGE  CHARCER 
WITH  CURRENT  limit 

IFTYPC 

0 

:nt:gc  R 

FLASHER  PATTERN  TYPE: 
ll  = N0N-STAN3AR0  PATTERN 

1- 15:ST AN3APD  PATTERNS 

IKOFLS 

0 

INTEGtP 

LAMP  FLASHER  CONDITICN  FLAG! 
C:LAMP  flasher  OFF 
i=lamp  flasher  CN  IFLASHINGI 

ISH 

• 

0 

INTEGER 

SHUNT  LIMITER  TYPE: 

CFNO  SHUNT  LIMITER  PRESENT 
irCRDINARY  ZENER  OIOOE 

zftemferature -ccmpen sated 

ZENER  OIOOE 

JtACTIVE  SHUNT  LIMITER 

N3UP 

• 

- 

0 

rNTEGER 

NO.  OF  BATTERIES  TO  BE  PROCURED 

NBTFHP 

• 

• 

1C 

INTCCLfi 

NO.  OF  VALID  DATA  POINTS  FOR 
•3TEMP*  TABLE 

NCOCE 

• 

• 

0 

INTtCCR 

NO.  OF  valid  DATA  POINTS  FOR 
•SAOEOC*  TABLE 

NCUF2 

• 

• 

0 

INTEGER 

NC.  OF  valid  OATA  PCINTS  POR 
•CURZ*  TABLE 

NOC:« 

• 

• 

0 

INTEGER 

NC.  CF  VALID  DATA  PCINTS  FOR 
•3C0AT*  TABLE 

Nocrc 

• 

• 

r 

INTEGER 

NC.  CF  valid  data  POINTS  FOR 
•3C3CT*  TABLE 

N9C0CN 

• 

• 

u 

INTEGER 

NC.  CF  VALIO  OATA  POINTS  FOR 
•OEDCNT*  TABLE 

NOC',CP 

• 

• 

0 

IMEGLP 

NO.  CF  VALI3  OAT»  POINTS  FOR 
•OCOCPT*  TABLE 

N0C3N 

• 

• 

0 

INTEGER 

NO.  OF  VALIO  OATA  POINTS  FOR 
•OCONT*  TABLE 

NaC'SNN 

• 

• 

0 

integer 

NO.  OF  VALI3  DATA  POINTS  FOR 
•DCONM*  TABLE 

NOC^NP 

0 

INTEGER 

NO.  CF  VALID  OATA  POINTS  FOR 
•OCONPT*  TABLE 

2-1 
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TABLE  2-1. -DESIGN  SYNTHESIS  INPUT  (contd) 


OIKCNSIONS 

UNITS 

DEF4ULT 

na 

DESCRIPTION 

- 

- 

n 

INTfeiR 

NC.  cr  VtLIO  0«T«  POINTS  FOR 
•GCOPNT’  T*8tE 

• 

• 

0 

INTEGER 

NC.  OF  VALID  data  POINTS  FOR 
•3CDPPT*  table 

• 

• 

p 

INTEGER 

NC.  OF  valid  data  points  FOR 
•3CDT*  TABLE 

- 

• 

p 

INTEGER 

NC.  OF  valid  data  POINTS  FOR 
•OTAMOl*  TABLE 

• 

• 

p 

INTEGER 

NC.  OF  valid  data  POINTS  FOR 
•OTTAl*  TABLE 

• 

* 

0 

INTEGER 

NC.  CF  valid  data  POINTS  FOR 
OWOAT*  TABLE 

• 

0 

INTEGER 

NC.  CF  VALID  DATA  POINTS  FOR 
•OWDCHT*  table 

• 

“ 

n 

INTEGER 

NO.  CF  valid  data  POINTS  FOR 
•3WDET*  TABLE 

• 

• 

n 

INTEGER 

NC.  CF  VALID  DATA  POINTS  FOR 

•dmdnzt*  table 

• 

• 

n 

INTEGER 

NC.  OF  VALID  data  POINTS  FOR 

•omopst*  table 

0 

INTEGER 

NC.  OF  SOLAR  CELLS  IN  PARALLEL 
RE0UIRE3  FOR  EACH  SOLAR  CELL 
ARRAY  electrical  SECTION 

• 

• 

23 

INTEGER 

NO.  CF  VALID  DATA  POINTS  FOR 
•RCE*.  ’SUNLIT*  TAGLCS 

• 

• 

26 

INTEGER 

NO.  OF  VALI3  DATA  POINTS  FOR 
•RSCELL’.  ’TEMTsB*  TABLIS 

• 

• 

n 

INTEGER 

NO.  OF  SOLAR  ARRAYS  TO  BE 
PRCCUREO 

• 

• 

21 

INTEGER 

NO.  OF  VALID  DATA  POINTS  FOR 

•soc*  table 

• 

8 

INTEGER 

NO.  CF  VALIO  DATA  POINTS  '’OR 
•SUNMW*  table 

• 

0 

INTEGER 

NO,  OF  VALID  DATA  POINTS  '^OR 
•TC2TT’  TAELE 

• 

• 

0 

INTEGER 

NO.  CF  VALID  DATA  POINTS  ^ OH 
•TC2VT’  TAELE 

• 

• 

0 

INTEGER 

NO.  CF  VALID  DATA  POINTS  FOR 
•VCHIST*  TABLE 

• 

* 

P 

INTEGER 

NO.  OF  valid  data  POINTS  FOR 
•VCHIOT*  TABLE 

• 

0 

INTEGER 

NC.  CF  valid  data  POINTS  FOR 
’VCHI7’  table 

• 

• 

r 

INTECE  R 

NC.  CF  valid  data  points  FO® 
•VCHVT’  TABLE 

• 

* 

n 

1 

INTEGER 

NC.  CF  valid  data  POINTS  FOR 
•SADSGV  TABLE 

p 

r 

integer 

INTEGER 

NC.  CF  VALIO  CATA  POINTS  FOR 
’VL3TT’  TABLE 

NO.  CF  valid  CATA  POINTS  FOR 

•VL3VT*  I»9L£ 


C 
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TABLE  2-1. -DESIGN  SYNTHESIS  INPUT  (contd) 


Nk»r 

OIN^NSIONS 

UNITS 

OEFXU.T 

TTPE 

DcSCRZPTION 

NVRTSft 

- 

- 

G 

JNJtCCR 

NO.  OF  VALID  DATA  POINTS  FOR 
•VRISAT*  TABLE 

nvr:o 

• 

• 

D 

INTEGER 

NO.  OF  VALID  DATA  POINTS  FOR 
•VRIOT*  table 

NXIMT 

• 

• 

0 

INTEGER 

NO.  CF  valid  data  POINTS  FOR 
•XIHTT*  TABLE 

NXX-tV 

• 

• 

n 

INTEGER 

NO.  CF  VALID  DATA  POINTS  FOR 
•XIMVT*  TABLE 

NZ3T 

• 

(1 

INTEGER 

NO.  CF  VALID  DATA  POINTS  FOR 
•ZtIKPT*  TABLE 

N20V 

. 

• 

0 

INTEGER 

HO.  CF  VALID  DATA  POINTS  FOR 
•ZCINPV*  TABLE 

NZRX 

• 

• 

0 

INTEGER 

NO.  CF  VALID  DATA  POINTS  FOR 
•ZRAT*  TABLE 

NZRS 

• 

• 

0 

INTEGER 

NO.  OF  VALID  DATA  POINTS  FOR 
•ZR5T*  TABLE 

HZ5M 

• 

• 

0 

INTEGER 

NO.  CF  VALID  DATA  POINTS  FOR 
•ZSMTAB*  TABLE 

NZTC 

• 

• 

0 

INTEGER 

NO.  CF  valid  data  POINTS  FOR 
•ZTCCEF*  TABLE 

PHIXAO 

• 

3ICRCES 

0.0 

RE»U 

SOLAR  ARRAY  SURFACE  AZX.NUTH 

ANGLE  FRON  THE  SOUTH 

PHIXIO 

• 

DEGRiES 

0.0 

REUkt. 

SOLAR  ARRAY  SURFACE  TILT  ANGLE 
FRON  THE  HORIZONTAL 

PO 

1 3t2l 

TXBLE  I'T 

REXL 

CLOUD  COVER  NOOIFIER  P9LTN0HIAL 
COEFFICIENTS 

PI 

C 3*21 

TX8CC  in 

RE  XL 

cloud  cover  NODIFXER  POLTNOHIAL 
COEFFICIENTS 

P2 

< 3*21 

• 

TSBLE  ITI 

REAL 

CLOUD  COVER  HCCXFIER  POLTNOHIAL 
COEFFICIENTS 

P3 

13*21 

• 

T»BLE  IT! 

REXL 

CLOUD  COVER  HCOIFIER  POLTNOHIAL 
COEFFICIENTS 

obxtt 

( 211 

• 

TI8LE  I’l 

REXL 

TABLE  OF  REFERENCE  STATES-OF- 
CHARGE  FOR  ‘VBATT* 

QBRCS 

■ 

• 

0 .(1 

REAL 

BATTERY  RESERVE  AS  A FRACTION 

CF  TOTAL  STATE-CF-CHAR6E 

corr 

WXTTS/SQ.H 

O.C 

REXL 

SCLAR  INSOLATION  LEVEL  FOR  LAHP 
FLASHER  T'JRN-OFF 

CON 

* 

UXTTS/SQ.K 

o.r. 

REAL 

SOLAR  INSOLATION  LEVEL  FOR  LAHP 

flasher  turn-on 

RtFlH 

• 

• 

0.(1 

REAL 

HORIZONTAL  SURFACE  REFlECTtVITT 
FOR  SOLAR  RAOTATION 

RLL 

- 

ohps 

o.r 

real 

USER  LOAC  CABLE  RESISTANCE 

ROE 

(231 

t 

T«auc  in 

real 

TABLE  OF  SOLAR  CELL  I-V  CURVE 
CORRECTICN  FACTORS  VS.  SOLAR 
INSCLAT ION 

RSC-LL 

1 261 

0>«<S 

TXBLC  I'I 

TABLE  CF  SOLAR  CELL  SERIES  RE- 
SISTANCE VS.  CELL  TEHPERATURE 

sxorcc 

(36*21 

SAtStt 

O.C 

RlAL 

TABLE  OF  SOLAR  ARFAY  INPUT  CUR- 
RENT DEGRADATION  FACTORS  DUE 

TO  THE  ENVIPCNMENT  VS.  DAYS 
SINCE  START  CP  TEST 
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TABLE  2-1. -DESIGN  SYNTHESIS  INPUT  (contd) 


N«NC 

SIKCNSICNS 

UMTS 

CEFiULT 

TTPE 

OESCRIFT ICK 

SftC'GV 

i 3(t2l 

0«TS.« 

C.O 

RC«L 

TArLE  CF  SCL«F  tP=»T  OPEN  CIR- 
CUII  VO.MTC  OE:“AOATION  FAC- 
TORS CJ:  TC  TRE  ENVIPONVENT 
vS.  OATS  EIKEE  ETaRT  CF  TEST 

s*r:s 

• 

0.0 

RE«L 

SOLAR  ARFAT  ’TSER.E  AS  A FRAC- 
TlCf.  CF  TrE  ’CTIL  AREA 

$oc 

1211 

• 

T»3LE  I'l 

RE«L 

lAiLE  CF  p:f:r;ncE  STATES-OF- 
CHtFCE  'CF  ’tf 

s?e:oB 

• 

• 

Q.C 

RE»L 

solar  CE.L  SFEC’Cll  correction 

FACICR 

SUNLIT 

• 251 

U«TTS 

T13LE  I'i 

r:»'. 

IA3LE  C-'  v-''’E‘.C,  SOLAR  :nSO- 
LATICf.  viLLC:  FCR  'RCE* 

suNirw 

1 31 

*iILLla»TIS 

T»3L:  I’I 

RE*. 

TA3LE  CF  . -.C,  SCLA.T  r NSC- 

la::ci.  .allee  r;^  'erTAf' 

Ta*Ti 

1 ot 

•F 

T»aL;  I’^i 

RElL 

T43LE  CP  'EPEPENC:  6A  T USE  S 

FOF  'VsATT’ 

raasTO 

• 

•F 

o.a 

RE«L 

SIA'JOa?!^  ’ATTEST  uTSCHARO: 
TEF.FCKATLiPt 

Tcsro 

• 

•C 

30.0 

STANJASi  PQLAP  CE.L  ’'EMFEFATjRE 
USE3  FCS  VE.  'W*  table 

Tczrv 

c t0>10l 

0.0 

KXI 

TABLE  CF  Z'NPR  3I03E  CURRENT 
RATIC  WS.  VCL^ACE  HATIC  AND 

temperature 

TCZT 

1101 

•c 

0.0 

RE*L 

TABLE  CF  PPFPRPNCE  TE «P£ HA TURE S 
FOR  ’TCZIV* 

TCZV 

1101 

• 

o.a 

RC»L 

TABLE  CF  7PPPRr?;c:  VOLTACE 

ratios  fcR  'TC7:v* 

TENHa 

C 2CI 

•c 

H3LE  I'l 

REAL 

TABLE  CF  orr-s;s-c-  TEN“ERATURE5 
FOR  'RECELL* 

TH£LkO 

- 

DSGR-CS 

o.c 

RESL 

auOT  latituee:  .pncrth.  -osouth 

THCLCO 

- 

DECREES 

C.O 

RE*L 

eocr  LCNCiTucr:  apl'Est.  -icast 

tll: 

i 161 

SECONDS 

0.0 

REAL 

table  CF  ncn-S'anjard  flasher 
patterns  (TINES  ON/OFFJ 

ILO 

< IBtlSI 

seconds 

T>aLE  it: 

REAL 

table  CP  EIAKBA73  FLASMER  PA  T- 
TEFNE  (CV/CFFI  •IFTrPC* 

IP 

1 51 

•F 

TiaLE  ITI 

REAL 

TA5L-:  CP  ?.Z~ZF-\CZ  TEHPEHATURES 

FCR  'AA* 

TT*VE 

• 

•r 

0.0 

REAL 

AVERAGE  TEAG-.Y  'EnsEPATURI  AT 
SCUECTCC  LCCATICN 

TZN 

• 

HOURS 

0.0 

real 

TINE  ZONE  N-j-'AC'’  (HOURS  aEHIMO 
GREENWICH  rC»N  TIPEI 

V34rT 

1 3.  21.61 

VOLTS 

T»3LE  I’l 

1 

IA2LE  CF  BaTTEYy  VCLTAGE  VS. 
current.  sta’p-:f -charge,  and 
timperatur; ; 

9 values  CP  VOlTACr  VE. 
•XIBAIT*  CU"R:n”  AT  EACH  C? 
:J  "CDAYT*  STlTEE-CF-CHAKGr 
FCF  EACH  rr  G 'TEATI*  TFHP- 
ERATURES 

vsus 

VOLTS 

o.c 

nc«:,s4l  value  CF  f Hi  pcwep  bus 
CP. rating  point  VOLTAGE 
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TABLE  2-1. -DESIGN  SYNTHESIS  INPUT  (contd) 


NAME 

DIMENSIONS 

UNITS 

DEFAULT 

DESCRIPTION 

! 

VBUSMN 

VOLTS 

0.0 

REAL 

MINIMUM  allowable  RAW  POWER  BUS  I 

operating  voltage 

VCHIST 

(10,2) 

-)LTS 

0.0 

REAL 

TABLE  OF  BATTERY  CHARGER 
•SATURATED/ACTIVE’  INPUT 

VOLTAGE  VS.  TEMPERATURE 

VCHIOT 

(10,2) 

0.0 

REAL 

TABLE  OF  BATTERY  CHARGER  INPUT 
VOLTAGE  AT  TURN-ON  VS.  TEMP- 
ERATURE 

VCHIT 

(10,10) 

0.0 

REAL 

TABLE  OF  BATTERY  CHARGER 
•ACTIVE'  INPUT  voltage  VS, 

CHARGER  OUTPUT  VOLTAGE  AND 
TEMPERATURE  i 

• VCHIT 

(10) 

•f 

0.0 

REAL 

TABLE  OF  REFERENCE  TEMPERATURES 

FOR  'VCHIT' 

VCMVT 

(10) 

VOLTS 

0.0 

REAL 

TABLE  OF  REFERENCE  CHARGER  OUT- 
PUT VOLTAGES  FOR  'VCHIT' 

VOEGA 

X 

0.0 

REAL 

SOLAR  ARRAY  OPEN  CIRCUIT  VOLT- 
AGE DEGRADATION  FACTOR  DUE  TO 
TEMPERATURE  UNCERTAINTV 

VLBT 

(10,10) 

VOLTS 

0.0 

REAL 

TABLE  OF  LAMP  REGULATOR  OUTPUT 
VOLTAGE  VS.  INPUT  VOLTAGE  AND 
TEMPERATURE  I 

VLBTT 

(10) 

“F 

0.0 

REAL 

TABLE  OF  REFERENCE  TEMPERATURES  ! 

FOR  'VLBT'  1 

» VLBVT 

(10) 

VOLTS 

0.0 

REAL 

TABLE  OF  REFERENCE  INPUT  VOLT- 
AGES FOR  'VLBT'  ! 

VLR 

VOLTS 

0.0 

REAL 

LAMP  VOLTAGE  RATING  { 

Vf^AXlV 

- 

VOLTS 

0.0 

REAL 

MAXIMUM  RAW  POWER  BUS  VOLTAGE  | 

VMINJV 

- 

VOLTS 

0.0 

REAL 

MINIMUM  RAW  POWER  BUS  VOLTAGE 

VRISAT 

(10,2) 

•F, VOLTS 

0.0 

REAL 

TABLE  OF  'SATURATED/ACTIVE' 

LAMP  REGULATOR  VOLTAGE  VS.  I 

TEMPERATURE 

VRIOT 

(10,2) 

"F, VOLTS 

0.0 

REAL 

TABLE  OF  'SATURATED'  LAMP  REGU- 
LATOR VOLTAGE  VS.  TEMPERATURE 

VSAINC 

- 

VOLTS 

0.0 

REAL 

SOLAR  ARRAY  VOLTAGE  INCREMENT 

w 

(30) 

VOLTS 

TABLE  2-3 

REAL 

TABLE  Of  REFERENCE  SOLAR  CELL 
VOLTAGES 

XCSTO 

*• 

MLLIWATTS/ 

SQ.CM 

1*5.0 

REAL 

STANDARD  SOLAR  INTENSITY  USED 

FOR  'XII'  VS.  'VV  TABLE 

XIBATT 

(9) 

1.0/HOURS 

table  2-3 

REAL 

TABLE  OF  normalized  CURRENTS  FOR 
•VBATT'  1 

XIHIT 

(10,10) 

Af^lPS 

0.0 

REAL 

TABLE  OF  HOUSEKEEPING  LOAD- 
REGULATOR  CURRENT  VS.  VOLTAGE 

AND  TEMPERATURE 

XIHITT 

(10) 

•F 

0.0 

REAL 

TABLE  OF  REFERENCE  TEMPERATURES 

FOR  'XIHIT' 

XIMVT 

(10) 

VOLTS 

0.0 

REAL 

TABLE  OF  REFERENCE  VOLTAGES 

FOR  'XIHIT*  ) 

Xll 

(30) 

AMPS 

TABLE  2-3 

REAL 

TABLE  OF  REFERENCE  SOLAR  CELL  | 

CURRENTS 

ZALPHA 

0.0 

REAL 

CONFIDENCE  LEVEL  FOR  DESIGN 
SYNTHESIS  YEARLY  MINIMUM  AND 
MAXIMUM  TEMPERATURE  DETER- 
MINATION 

ZDinp 

(10,10) 

• 

OHMS 

0.0 

, 

REAL 

TABLE  OF  ZENER  DIODE  IMPEDANCE 

VS.  VOLTAGE  AND  TEMPERATURE 
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TABLE  2-1. -DESIGN  SYNTHESIS  INPUT  (contd) 


1 1 

NAME 

OMENSIONS 

UNITS 

DEFAULT 

TYPE 

DESCRIPTION 

1 

ZOIMPT 

<10) 

•c 

0.0 

REAL 

TABLE  OF  REFERENCE  TEMPERATURES 

FOR  'ZDIMP' 

loinpv 

(10) 

VOLTS 

0.0 

REAL 

TABLE  OF  REFERENCE  VOLTAGES 

FOR  ’ZOINP* 

ZDRCNT 

- 

- 

0.0 

REAL 

PROPORTION  FOR  DESIGN  SYNTHESIS 

( 

YEARLY  MINIMUM  AND  MAXIMUM 
TEMPERATURE  DETERMINATION 

1 ZAAT 

(10,2) 

•f,OHNS 

0.0 

REAL 

TABLE  OF  'ACTIVE'  LAMP  REGULA- 

TOR  IMPEDANCE  VS.  TEMPERATURE 

ZRST 

(10,2) 

°f,OHHS 

0.0 

REAL 

TABLE  OF  'SATURATED'  LAMP  REGU- 

1 

1 

LATOR  IMPEDANCE  VS.  TEMPERA- 
TURE 

’ ZSHTAB 

(10,2) 

°C,0M1S 

0.0 

REAL 

TABLE  OF  SHUNT  LIMITER  DYNAMIC 

IMPEDANCE  VS.  TEMPERATURE 

ZTCOEF 

(10,2) 

VOLTS,*/*C 

0.0 

REAL 

TABLE  OF  ZENER  DIODE  TEMPERA- 

TURE  COEFFICIENTS  VS.  THE 
BREAKDONN  VOLTAGE 

******  free  format  time-variant  data  * * 

* * * * 

NUEEK 

- 1 

1 

0 

n 

INTEGER 

NO.  OF  WEEK 

CT 

(7) 

- 

0.0 

REAL 

CLOUD  TYPE  FOR  DAY(I)  OF  NHEEK: 

0.0=CIRRUS  OR  CIRROSTRATUS 
1.0=STRATUS  CLOUDS 

2.0=0THER  TYPES  OF  CLOUDS 

TC 

(?) 

- 

0.0 

REAL 

TOTAL  CLOUD  COVER  FOR  DAY(I) 



OF  NWEEK  (TENTHS  OF  SKY) 

t I 

f I 

I 
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r 


sxqt  osp«>ospa 

• INPT 

ACEUL-<«tO. 

BRCCSTaO.OSi  BRCHHXaO.lt  BRDEST ■•0 , OS t BROSTOaO.OS, 

CBAV AL"1. 0. 1. B. 2. S, 5^0. 6. O.B.O.IO.O, 16^0,20.0. 25. 0|30. 0.35,0. 

RO. 0.50. 0.70. 0,1 OO.Ot 150. 0.200 .0.600.0. 1 200 , 0 . 1 0*0 . 0 . 
CBHAX-AO.o,  COEGAa2.0.  CDE5Ba2,0. 

CCLPACbO.7.  CLR»0,55.  CNaO.B, 

CURZ>|0.0.50^0.8*0^0^0^25. 1 .O.BaO.O. 

DCD AT-^ 32. 0. 186H. 0.37 28,0. I 0000. 0.6*0. 0.2  I 3. 20. 161.^0. 132.90. 

132. ?0. 6*0.0. 

DCOCHT*! 7,00. 17.00.8*0,0.17.00.17,00,88*0,0. 

OCOCNT*! .0. 1000,0,8*0.0, 

DC0CPT*l,O.10O00.0,8«O.0, 

OCDCTai .0, 10000.0.8*0.0, 

DCDET*20.00,20.00,8*0.0,20,00,20.0Q,88*0.0. 

DCONNTal .0 . 10000.0,8 *0.0, 1 .0, 1 0000 , 0 , 8 *0 . 0 . 

OCONPTa 10, 0.50. 0,8*0 jo. 10.0.50.0,8*0.0. 

DCONT*l.oj 1000.0,8*0^0. 

OCONZ 7*19.036539,50.00. 8*0.0, 19.036539,50,00,88*0.0. 

19.036539.50.00. 8*0.0,19.036539,50.00,88*0.0, 

OCOPNT*! .0,1 000,0.8*0.0. 

DCOPPT*! .0, 10000.0,8*0.0, 

OCDPST*! 7, 00, I 7. 00, 8*0, 0,1 7. 00, 17. 00, 88*0,0. 

0007*7.6009029, 9. 61580^5, 8*0, 0,100. 0,0.0, 8*0,0, 

07AHB 1*0. 0.1. 0.2. 0,3^0. 9. 0,5. 0,6, 0,7. 0,8,0, 

11.0. 12.0.13.0.19.0.15.0.16.0, 

17.0. 18.0.19.0.20.0.21.0.22.0.23.0.29.0, 

-3.7  9 9,-5,599 j -8, 06  9, 3*-a, 29  9, -7. 39 9, -I  0,99  9, -8, 069, 

-2.899,9.356.7,056,10.656,12.956,19.256,12.956,8,856, 

5,256,3,956,1,656,-0.199,-1,099,-1,999,-3.799,-3,799, 

077A 1*1. 0.32, 0.60. 0,91. 0,1 21. 0,152. 0,1 67, 0,182. 0,1 97,0,21 3.0, 

221.0,229.0,237.0.299.0,279.0.305.0,335.0,365.0.398*0.0. 

-7, 3, “6, 6, -5, 5, -9, 0,-1. 9, 2. 2, 9, 2(9, 9, 5, 6, 8,0, 
9.8,10.3,9.8,8.8,5.9,1.6,-9,0,-7.3,398*0.0, 

077ES6*15.0,  077PCD*15.0.  D77PSG*20.0,  0URAH*6.0, 

0N0A7*I. 0,10.0,  lOO.O',  lOOO.O,  10000.0.5*0.0.5*2,7,5*0.0, 
090CH7*l.o,10.0,100.oi I 0000 tO. 100000.0,5*0.0,0.01 593239, 

0.09  25  9 909 ,0.03858085,0.01082638,0.0108  26  38 ,5*0. o'. 
D90E7*0.0,100.0,8*0.0i0. 077, 0.07 7, 8*0^0, 

OHON2  7*! ,0, 10,0,50,0 j 7*0. 0,0, 0030869 7, 0,0  I 653965,0,033069  30,7*0,0  , 

1.0. 10.0.50.0.7*0.0,0.00308697,0.01653965,0,03306930,7*0.0, 
DmOPS7*1. 0,10. 0,1 00.0, 1 0000 >0, 6*0. 0, 0. 0 1 5932 3u,0. 09259909, 

0.03858085,0.01082638,6*0.0, 
rRCtLU-0.5,  MOER*o,2,  MDZ"X*50.0, 

1CMR7*0,  IP77PE*3,  INOFLS*!,  lSM*oi 

n8A7P*IOOO,  NC0EG*3j  NCUR2*2, 

N0C0A*9,  N0C0C*2,  N0CDCN*2,  NOCOCP-2, 

N0C0N*2,  NDC0NN*7,  nOCONP*2, 

NDC0PN*2,  NocOPP-2,  ND00»2,  N0TAHB*25 
N077A-ie,  NOhOA*S,  NDW0CH*5, 

N0N0E*2,  NDW0NZ*3,  NDWDPS”9, 

nPREO*!,  NSap*1000,  N7CZ7*3,  N7c2V*|0, 

nVchis*2,  NVCR10*2,  NVCM7*2,  NVcMV*2,  NW0C6*2, 

NVlB7*7,  NVlbV-IO,  NVR1SA*7,  NVRIO-7, 
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NXIMT-?,  NXIHV"10,  NZ0T"7,  NZ0V>3, 

NZrAs?,  nZRS»7.  NZsm-Z,  »<lTC*lO, 

PHlAAD-0.0.  PHI*IO*0«0» 

0BRES>0.S,  00rr>0^*93l«320>  SON*0.  |3«63«6<«. 

REFLHaO.3,  RLt.*0.05^ 

S AOEGC-0, 0,7  30. Of  2000 ^0. 33*0, 0. 0. 0. 1 0,0 1 i 0.0, 33*0.0. 
S*OEGV*0.0.2oo0.0.3'I*0.0.0.0,S.0.3r*o.O. 

SARES-O.Z,  SPEC0R*i;i83.  TB0ST0*70.0. 

TCZ1V--2.0.- I .0.0.00^0.02,0.07,0. 17,0.33.0.57, 1 ,05, > ^RO, 

-I  ,0,0,00,0.02,0,0‘*,0.  10,0,21  ,0.‘*0,0.**»,  1 .00,  > .25, 

0.00, 0.0 1 .0.03,0.0  7,0.  15,0.26,o.*«3,o.5‘*.0. 95, 1 .15,70*0.0, 
TCzT*-55.0.2S,0, 100.0,7*0.0. 

TCZV .0. 92, 0. 93, 0.9h,o.9S,0. *5,0.97, 0.98, 0.99, I, 00, 1.05. 
THELA0*33.9333 , THElOO- | 1 8 . 3833 , 

TLLl-0.5,0.2.l9*0e.0. 

TTAVE-5B.9,  TZN*8,0i 

VBOSHN*5,o,  V8US*J2,0,  »OE6**5,o, 

VChIST *0.0, 200. 0,8 *0^0, 17, 0.1 7,0, 8*0.0, 

VCHIOT *0.0, 200. 0,8 *0,0, 1.5, 1.5, 8*0.0, 

VCH1T*I 7. 0.22. 0,8*0. 0,17, 0,22. 0,88*0.0, 

VCHTT*0.0,200.0,e*0.0| 

VCMVT*1<*,2,1‘*,5,8*0.0, 

VUBT-0.0.0.0,9.9, t 1.6,11.7,11.91,11.98,12.0.12,2,15,55, 

0.0, 0^0, 9. <*,11.6, 11. 7, 11.91, 11. 98, 12, 0,12, 2, 15, 65, 

C. 0,0. 0.9. <*,11. 6, II. 7, 11.91, II.  98, 12. 0,12. 2, 15.65, 

0.0, 0,0, 9. <*,11.6, 11. 7, 11.91,11.98, 12, 0,12. 2, 15. 65, 

0.0, 0.0. 9. <*,11. 6, It. 7, 11.91, II.  98, 12. 0,12, 2, 15, 65, 

0.0. 0.0, 9, <*,11. 6, II. 7. 11.91, II.  98, 12. 0,12. 2, 15. 65, 

0. 0, 0. 0, 9, <«, 11.6,11.7,11. 91,11,98, 12. 0,12. 2,  I 5. 65 , 30*0 . 0 . 
VtBTT*-<40. 0,0. 0,25^01 50. 0^75, 0,1  00. 0,1  50. 0.3  *0.0, 

VtBVT*0. 0,0. 6, 10.2.12.2,12.3,12.7,13.0.13.25,18.0,100.0, 

VLR*12.0,  Vn6XIV*20,0,  VHlN|V*a.O,  VSAINC*0.2S. 

VRIS4T--«*o.O,o.0, 25.0,50,0, 75.0, 100.0 1 I 50.0,3*0.0,7*12,3; 3*0.0, 
VRl0T*-<*0,0,0.0.25;0j 50, 0,75,0, 100,0, I 50 , O . 3*0.0 , 7*0, 6 , 3*0.0 , 

X lHlT*2*o;o. .000759, .0027, .00329, .00365, .0038, .0091 , ^ 00921 , .00892, 
2*0,0,. 000759,, 0027,, 00329,, 00365,. 0038,, 0091 ,,00921 ,.00892. 
2*0. 0,, 000  759,, 0027,, 00329,, 00  365,, 0038,, 009  1 ,.00921  ..OOBIZ, 
2*0.0.  ,000759, ; 0027, ,00329, ,00365, .0038; ,009  1 , .00921  ,.00892, 
2*0.0, .000759, .0027, .00329, ,00365, .0038. .0091 , .00921 , .00892, 
2*0.0,.  000759,, 0027,. 00329,, 0036  5,, 0038,, 0091  ,, 0092 1 ,, 00892 , 
2*0.0,  .000759, ; 002 7, .00329, ,00365, ,0038, .0091  , ,00921  ,,00892, 
30*0.0, 

XlHTT*-90.0,0.0.25.0;50.0;75.0,l00;0,|50.0,3*0.0, 

XlHVT *0.0. 0.6, 1.5, 3. 8, 9. 5, 10,0,1 2. 3, I 8. 0,20. 0.1 00.0, 

ZD] np*0, 069, 0.098, 0.185, 7*0*0, 0.091  , 0.  1 38 ;0. 29 3, 7*0, o; 

0.1 20, 0,1 70,0.31 8, 7*0*0, 0.1 35, 0.187, 0.360, 7*0.0, 
0.191,0.197,0.367,7*0*0,0.1 99,0.205,0.390,7*0.0. 
0.155,0.215,0.900,37*0.0, 

ZO I RPT«- loo. 0,-50, 0,0. 0,30. 0,50. 0,90.0, 1 50.0,3*0,0, 
20IMPV*9.983,7.872, 19;955,7*0.0, 

ZR4T--90,o,0.0,25.0,60.0,75.0, 100.0, 150.0,3*0.0,7*0.0071 i ,3*0.0, 
2RST*-90, 0,0. 0,25. 0,60. 0,75. 0,1 00,0, 150,0,3*0,0,7*0,0711,3*0,0, 
ZSHT6B*0.0,IOO.O,8*0;0,0,7,0.7,8*0,0, 
ZTcOEr*2.0,2,6,3,0,9,o,5,0,5,7,7,0,20;0, I qO. 0,200,0, 

-0.0 7, -0,08, -0,0 75, -0,09 7, -0,005, 0.02 5; 0.09, 0,077,0, 095, 0,097, 

SEnO 

1 , ® *0, 1 *0,0. 0,0, 5, 0.0, 0.5, 2. 0,5. 0,2. 0,5. 0,2. 0,9,0, 1 ,0,2.0, 
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^ tOf 1 •0f0t0t0«5»0«0|0«s»0«0t0*ftf0«0» ) tOt 

19091909 

1 .0,2.0, 

t t0f2«0i  1 •093tQf2a0i*^t0i2*0t4«0i2f0»Vt0f 

1.0, 3.0, 

1*09 I9O9 

1 1 10|  1 •0|O«O|0«5tO»OtOaS»2fO«&*O92«O|St0» 

2.0,H.O, 

1 *09290t 

SfttO||fO|O«OtOcS»O«O|O«5iO*OtOt0f^*Ot2fOt 

I .0 , 1 . 0 , 

1.0, 2.0, 

4»l*0|2»0»l*0t3*0«2»0»*ft0i2«0»4t0t2f0|9f0« 

1 #093909 

1.0, 1.0. 

^ 1 ^ •0f^t0ft0»0|0y5i0y0|0*S|2f0t^*C)t2t0i^*0t 

2^0, ‘•,0, 

1.0, 2.0. 

4»  & tOf 1 fOiO*OfOtStO«0|Oa5»OfOtO»SiOtOi 1 tOt 

lfO.1,0, 

1.0. 2,0, 

V 9 1 t0f290t  i •093f0i2«0t*^«0t2«0t4«092*0t9«09 

1.0, 3.0, 

1.0, 1.0, 

I0tl.0,l.0.0.0,0;s.0,0.0;5;2;0,s.0.2,0,5;0 

.2*0, <1,0 

.1.0, 2.0, 

1 i % 1 tOf l•0|P•O•0•5f0•U|O•S|Q•O•9•^t0•0•l *0 

,1*0, 1.0 

.1 •0,2.0 , 

1^1 1 9092^09 1 •0939092*09^90|2«09490t2«0f^t0 

9 1 90#390 

•IfOflfO* 

l392tO9J9OfOtOfOf&|O9O9O|Sf2fO959O|20O95|O 

.IjO.'j.o 

.1.0. 2,0, 

t‘^|l90fl9090t090tS909090959090909^90«09l«0 

. 1 .0, 1 ,0 

• 1 9092909 

I5|l«092f0il90t3«0|2a09^90|2t094»0y2«09^«0 

.l»0,3.0 

,1.0, 1,0, 

I4»  t tO, 1 •090«0909590*090«S|2*Ot5«092909S«0 

,2.0,<«.0 

• T *092909 

l2  1 1 vOf 1 •O9O9O9O9S9OtO|O9S|O«O9O94|O0Oy  1 ^0 

. 1 .0 , 1 .0 

,1.0, 2.0, 

|4  1 k 9092909  1 9093«092909H9Qy290949Q92909990 

, 1 .0 , 3.0 

9l909i909 

1^9 1 9O9 1 90909090959090909592909590929095^0 

,2,0,M,0 

#i#092#09 

2O9 ] 9O9 1 •0f0«09095909090^59090909590909 1 ^0 

, 1 .0, 1 .0 

» 1 .0,2.0, 

21  il  9O929O9  190939092909*1901290949092909490 

,1.0, 3.0 

9l«09l909 

22 1 1 9O9 1 9090909095909090^592909590929095^0 

.2,0, <1.0 

,1.0, 2.0, 

23| 1 9O9 1 9O9O9O9O959O9O9O959O9O9O959O9O9 1 9O 

, 1 .0, 1 .0 

9 I #092909 

2<*il  .0,2.0, 1.0. 3.0,2. 0,««.0,2.0,*.0,2,0,9.r 

,1«0,3.0 

*1*091909 

259190919090909095909090959290959092909590 

.2.0, <1,0 

.1.0, 2,0. 

24 91909190909090 95 90909095, 090909590909190 

22  9 1 9O929O9 1 #0939092909*190^2909490  9 '2  9 0 9 4 9 0 

,1.0, 1.0 

.1.0. 2.0, 

tlt09390 

9 1 *0  *1*09 

2B9 1 9O9 1 9O9O9O9O959O9O9O95929O959O929O959O 

.S.O.'t.O 

,1,0. 2.0, 

29.1.0,1.0.0.0,0.5,0.0,0.6, 0.0.0. *,0.0, 1.0 

9I9O9I9O 

, 4 .0,2.0, 

30,1.0,2.0,1.0,3.0,2.0,<i.0,2.0,«.0,2.o,«.0 

9 1 #0  9 39O 

,1.0, 1.0, 

0,2,0, 

31,1.0.1.0,0.0,0;5.0.0,0;5;2.0.S,0,2,0,5,0 

,2.0,M.0 

329le09l909090909590*090959090909590909l90 

, 1 *0 , 1 .0 

*t*0t2909 

33,|.a,2.0,1.0.3.0,2.a,<t;o,2.0.«.0,2.0,9.0 

, 1 .0, 3 .0 

.i.O, 1 .0, 

349 1 9O9 1 #090909095(09090959290959092909590 

,2.0, <4.0 

.1.0, 2.0, 

359  1 9O9  1 9O9O9O9O959O9O9O9&9O9O9O95  9O9O9  1 9O 

9t«09l90 

,1.0, 2,0, 

3*,1.0,2.0.i.0,3.0,2.0,‘1.0,2.0,i;o,2.0.*.0 

919^9390 

, 1 .0, 1 ,0, 

3^9 1 9O9 1 9090909095|0t0909592909590929095,0 

, 2.0,14.0 

,1.0, 2.0, 

309 1 9O9 1 9O9O9O9O959O9O9O959O9O9O909O9O9 1 9O 

.1.0, 1.0 

, t ,0,2,0, 

39,1.0,2.0,t.0,3.0,2.0,«t.0,2.0.4.O,2.o,?.0 

9I9O939O 

91*091909 

‘•0,1. 0.1. 0,0. 0,0. 5, 0.0, 0.5, 2. 0,5. 0,2. 0,5.0 

,2,0, <4.0 

,i. 0,2.0, 

*ll  9 1 9O9  1 9O9O9O9O959Q9O9O9S1O9O9O959O9O9  1 #0 

fl909l90 

, ) .0,2,0, 

‘•2.1.0,2,0,I.O,3.0,2.0,‘«.0,2.0,6.0,2.0,1».0 

91909390 

. 1 .0, 1 .0, 

*13#  1 9O9 1 9O9O9O9O9S  |0«09nfS92909590929095^0 

.2fO.<i,o 

, i .0 , 2 .0  , 

‘•‘•it  .0,1, 0,0. 0,0. 5, 0.0,0. 5, 0.0,0. 5,0. 0,1.0 

•1*09190 

, 1 .0,2,0, 

**59  19092909  1 #0939092909*1901290949^12909490 

9 1 #093*0 

, i.O, 1.0, 

*•*•1.0. 1.0, 0.0, 0.5, 0.0, 0^5, 2. 0,5, 0,2, 0,5,0 

,2,0,H.0 

. 1.0, 2.0, 

**2  1 1 9O9  1 9O9O9O9O9b9O9O9O959O9O9O90|O9O9  1 9O 

91*091*0 

9^9092*09 

'•*iI.0.2,0,|,0,3,0,2.0,<«,0,2,0,A.0,2,0,«.0 

• 1 .0,3.0 

,1.0, 1.0, 

*•*.  1.0, 1.0, 0.0, 0.5, 0.0, 0.5, 2. 0,5, 0,2. 0,5.0 

.2.0,H,0 

,! ,0,2,0, 

50, 1.0, 1.0, 0.0. 0.5, 0.0, 0,5*0, 0,0. *,0.0, 1.0 

•1909190 

,1.0, 2.0, 

5l,l.0,2,0,t.0,3,0,2.0,‘*,0,2.0,i.0,2.o,f,0 

9 I *09390 

.1.0,1 .0, 

.1.0. 2.0, 

529  1 9O9  1 909090909590909095929095909290959(] 

seof 

,2.0, <4.0 

FIGURE  2-1.  SAMPLE  INPUT  FOR  DESIGN  SYNTHESIS  (Sheet  3 of  3) 


I 


2-15 


50U0-2T 


2.3  Performance  Analysis  Input 

A listing  of  the  Performance  Analysis  input  variables  with  their  descrip- 
tion is  provided  in  Table  2-2.  As  indicated,  there  are  three  types  of 
inputs  to  the  Performance  Analysis  portion  of  the  DSPA  program:  namelist, 
free-format  start-up,  and  free-format  time-variant  inputs.  The  namelist 
input  is  entered  only  once  at  the  beginning  of  the  program.  Formatting 
of  the  Performance  Analysis  namelist  input  data  cards  is  as  follows: 

b$IHPT  where  b = blank 

bAAA=...,  where  AAA  ...  ZZZ  are  the  names  of  the 

. input  variables  (in  any  order) 

bZZZ— . . . , 
b$END 


As  with  the  Design  Synthesis  namelist  input,  the  Performance  Analysis 
namelist  variables  are  assigned  default  values  by  the  program  (see 
Table  2-3  below)  if  values  are  not  entered  by  the  user.  However,  if  both 
the  Design  Synthesis  and  the  Performance  Analysis  routines  are  to  be 
executed  in  a single  run  (IPRG  =2),  the  values  entered  for  Design 
Synthesis  will  become  the  default  values,  thereby  eliminating  the  need 
for  the  user  to  re-enter  duplicate  data.  Similarly,  the  values  of 
several  Performance  Analysis  namelist  variables  (CB,  NBATT,  NESP,  UP, 

NS,  VBUSI,  XICHMX,  and  XN)  which  are  computed  by  the  Design  Synthesis 
segment  will  be  carried  over.  The  user  may,  of  course,  enter  different 
values  if  he  so  desires. 

Following  entry  of  the  namelist  data,  the  user  will  input  a single, 
free-format,  start-up  data  card.  The  format  for  this  initialization 
card  is 

START ( 1 ) , GTART( 2 ) , START ( 3 ) , ST ART ( U ) , ACCQB , CT , HLLA ,TC , INDFLS , 
where  the  variables  are  as  described  in  Table  2-2. 

All  items  of  data  must  be  input  since  blanks  are  interpreted  as  zeroes. 
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After  entering  the  start-up  data  card,  the  user  will  input  a series  of 
free-format  time-variant  data  cards.  The  format  of  each  of  these 
data  cards  is 

NTS,DURA(1),DURA{2) ,DURA(3) ,CT,TC, 

where  each  of  the  input  items  is  as  specified  in  Table  2-2. 

All  items  of  data  must  be  entered  on  each  card.  The  user  may  input  as 
many  of  these  "Duration"  data  cards  as  he  desires.  The  last  card  in 
this  series  of  time-variant  data  must  be  an  "@E0F"  card.  A sample 
set  of  input  for  executing  the  Performance  Analysis  routine  is  provided 
in  Figure  2-2.  Remember  that  only  the  portion  of  the  Performance 
Analysis  namelist  data  which  differs  from  the  Design  Synthesis  values 
must  be  entered  under  INPT  if  both  routines  are  to  be  executed  as  part 
of  a single  DSPA  run. 
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' TABLE  2-2. -PERFORMANCE  ANALYSIS  INPUT  1 

r 1 


NAME 

DIMENSIONS 

UNITS 

n 

DEFAULT 

TYPE 

DESCRIPTION 

AA 

(21,5,5) 

TABLE  III 

REAL 

TABLE  OF  BATTERY  EFFICIENCY  VS. 
STATE-OF-CHARGE,  CURRENT,  AND 
TEnPERATURE: 

21  VALUES  OF  EFFICIENCY  VS. 
•SOC  STATE-0F-CHAR6E  DATA 

AT  EACH  OF  5 'BI'  CURRENTS 

FOR  EACH  OF  5 'TP'  TEnPER-  ! 

ATURES 

ACELL 

- 

SQ.cn 

0.0 

REAL 

AREA  OF  A SINGLE  SOLAR  CELL 

ASCTO 

” 

SQ.cn 

4.0 

REAL 

STANDARD  SOLAR  CELL  AREA  USED 

FOR  'XII'  VS.  'VV  TABLE 

AD1 

I 

(15,2) 

VOLTS, AnPS 

TABLE  III 

REAL 

TABLE  OF  ELECTRICAL  SECTION 
BLOCKING  DIODE  VOLTAGE  DROP 

VS.  CURRENT 

ADZ 

(8,2) 

VOLTS, AnPS 

TABLE  122 

REAL 

TABLE  OF  BATTERY  DISCHARGE 

BLOCKING  DIODE  VOLTAGE  DROP 

VS.  DISCHARGE  CURRENT 

BETAS 

I 

I 

(14,8) 

niLLIVOLTS/'C 

TABLE  III 

REAL 

TABLE  OF  SOLAR  CELL  OP  N CIR- 
CUIT VOLTAGE  VS.  CELL  TENP- 
ERATURE AND  SOLAR  INSOLATION 

(5) 

Anps 

TABLE  III 

REAL 

TABLE  OF  REFERENCE  CURRENTS  FOR 
'AA*  i 

BTEffP 

(W 

“c 

TABLE  222 

REAL 

TABLE  OF  REFERENCE  TENPERATURES  | 
FOR  'BETAS'  j 

CB 

Anp-HOURS 

0.0 

REAL 

CAPACITY  OF  SINGLE  BATTERY  j 

CDEGA 

I 

‘ 

X 

0.0 

REAL 

SOLAR  ARRAY  CURRENT  DEGRADATION  ! 
FACTOR  DUE  TO  FABRICATION  ! 

LOSSES  I 

I CDEGB 

- 

X 

0.0 

REAL 

SOLAR  ARRAY  CURRENT  DEGRADATION 
FACTOR  DUE  TO  TERRESTRIAL 

perfornance  extrapolation 

UNCERTAINTY 

CLR 

- 

AMPS 

0.0 

REAL 

LANP  CURRENT  RATING 

CLSIT 

(6) 

Anps 

TABLE  2-3 

REAL 

TABLE  OF  REFERENCE  LANP  CUR- 
RENT RATINGS  FOR  CLST 

CLST 

(6,7) 

TABLE  2-3 

REAL 

TABLE  OF  COLD  FILANENT  LANP 

SURGE  COEFFICIENT  VS.  LAHP 
CURRENT  RATING  AND  INITIAL 

FLASH  duration 

CLSTT 

(7) 

SECONDS 

TABLE  2-3 

REAL 

TABLE  OF  REFERENCE  LANP  FLASH 
durations  for  CLST 

CN 

- 

- 

0.0 

REAL 

CLEARNESS  NUNBER 

CSH 

X/"C 

0,0 

REAL 

SHUNT  LiniTER  TURN-ON  VOLTAGE 
COEFFICIENT 

CUR2 

(10,2) 

UATTS,AnPS 

0.0 

REAL 

TABLE  OF  ZENER  DIODE  CURRENT 

VS.  NAxinun  heat  dissipation 

DTAMBI 

(25,2) 

HOURS, *F 

0.0 

REAL 

TABLE  OF  HOURLY  TENPERATURE 
VARIATION  VS.  TINE  OF  DAY 

0TTA1 

(366,2) 

DAYS,’F 

0.0 

REAL 

TABLE  OF  DAILY  TENPERATURE 
VARIATION  VS.  DAY  OF  YEAR 

OTTESG 

I 

' 

“F 

0.0 

REAL 

ENERGY  STORAGE  GROUP  EQUIPNENT 
TENPERATURE  RISE 

DTTPCO 

"F 

0.0 

REAL 

POWER  CONDITIONING/DISTRIBUTION 
GROUP  TENPERATURE  RISE 

DTTPSG 

•F 

0.0 

REAL 

POWER  SOURCE  GROUP  EQUIPNENT 

TENPERATURE  RISE  ! 
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TABLE  2-2 . -PERFORMANCE  ANALYSIS  INPUT  (contd) 


run: 

DIMENSIONS 

UNITS 

default 

TTPC 

OESCRIPTICN 

f * 

17.51 

taele  it; 

REAL 

solar  RADIATION  FOURIER  COEFFI- 
CIENTS. T EACH  for: 

SOLAR  DECLINATION  ANGLE 
EOUATION  CF  TIME  DIFFERENCE 
AFFERENT  SOLAR  CONSTANT 
ATMOSPHERIC  EXTINCTION  FCTR 

skt  diffuse  factor 

HDE9 

• 

* 

0.0 

r:al 

HEAT  OISSIPATICN  DERATING  FAC- 
TOR FCR  A SINGLE  ZENER  CIOOE 

HOZ*'X 

• 

WAITS 

0.0 

real 

MAXIMUM  HEAT  DISSIPATION  FOR 

A SINGLE  ZENER  CIOCE 

ICH9T 

0 

INTEGER 

3ATTERT  CHARGER  TTPEt 

UrNO  CHARGER  PRESENT 

i=constant  voltage  charger 

WITH  CURRENT  LIMIT 

ZFlrPC 

0 

INTEGER 

FLASHER  PATTERN  TTPET 
n=NCN-STANOARO  PATTERN 

X- 15=STAN0AR3  PATTERNS 

IPSC 

0 

INTEGER 

POWER  SOUPCE  GROUP  TTPEI 

OrCNE  SHUNT  LIMITER  PER  SOLAR 
ARRAY 

l=ONE  SHUNT  LIMITER  PER  SOLAR 
ARRAY  ELECTRICAL  SECTION 

ISH 

0 

INTEGER 

SHUNT  LIMITER  TYPE: 

0=N0  SHUNT  LIMITER  PRESENT 
l=CRDINARy  ZENER  DIODE 
2:IEMPERATURE -COMPENSATED 

ZENER  DIODE 

3:ACTIVE  shunt  LIMITER 

NtOl 

• 

15 

INTEGER 

NO.  CF  VALEO  DATA  POINTS  FOR 
•ACl*  TABLE 

N«3r 

* 

• 

s 

INTEGER 

MO.  CF  valid  data  POINTS  FOR 

•ad2’  table 

N3tTT 

- 

- 

0 

INTEGER 

NO.  OF  BATTERIES  IN  PARALLEL 

ri6T  1 KP 

* 

■ 

IE 

INTEGER 

NC.  OF  VALID  DATA  POINTS  FCR 
•3IEMF*  table 

NCOTG 

0 

INTEGER 

NC.  OF  valid  data  FOINTS  FOR 
•SADEGC*  TABLE 

NCU^Z 

■ 

n 

INTEGER 

NO.  OF  valid  data  POINTS  FOR 
•CURZ*  TABLE 

NOT  tH6 

c 

INTEGER 

KC.  CF  valid  data  POINTS  FOR 
•0TAM31*  TABLE 

NOT  T A 

' 

r 

INTEGER 

NC.  CF  VALID  DATA  POINTS  FCR 
•DTTAl*  table 

NEsr 

■ 

0 

INTEGER 

NO.  CF  SOLAR  CELL  ELECTRICAL 
CIRCUITS  IN  SOLAR  ARRAY 

NP 

' 

c 

integer 

NC.  CF  SOLAR  CELLS  IN  FARALLEL 

IN  EACH  ELECTRICAL  CIRCUIT 

NPL  T 

p 

INTEGER 

MAXIMUM  NC.  OF  •INSTANTANEOUS* 
I-V  PLOTS  TO  RE  PERMITTED 

FOR  A SINGLE  RUN 

2-19 
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TABLE  2-2. -PERFORMANCE  ANALYSIS  INPUT  (contd) 


n«h:  Icincnsions 


NKOr 

NRSCCL 

NS 

NSOC 

NSPrq 

NSUKMU 

NTQ'RZ 

NTC2I 

NICZV 

NWCMIS 

NVC'-<IO 

NVCHT 

MW  MW 

Mwara 

NWLST 

NWLOW 

NWRIS* 

Nv?ru 

NXT1T 

NXIHW 

N2C4R* 

NZCHRS 

NZOT 

NZOV 

NZR« 


23 


TYPE 

DESCRIPTION  1 

INTECER 

NC.  OF 

VALID 

DATA 

POINTS 

FOR 

• ROE* 

• •SUNLIT* 

tables 

INTEGER 

NC.  OF 

VALID 

DATA 

POINTS 

FOR 

•RSCE 

LL*.  * 

TENT 

13*  TABl 

ES 

INTEGER 

NO.  OF 

SOLAR 

CELL 

IN  SCRIES 

IN  EACH  ELE 

CTRIi 

:al  circuit 

INTEGER 

NO.  OF 

VALID 

DATA 

points 

FOR 

•see* 

table 

INTEGER 

NC.  CF 

valid 

DATA 

points 

FOR 

•SPGRl*  TABLE 

INTEGER 

NC.  OF 

VAL  ID 

DATA 

POINTS 

FOR 

•SUNMU*  TAB 

LE 

INTEGER 

NO.  CF 

VALID 

DATA 

POI NTS 

F OR 

•TBFf 

’21*  TABLE 

INTEGER 

NO.  CF 

VALI3 

DATA 

POINTS 

-OR 

•TC21 

!•  TAELE 

INTEGER 

NO.  CF 

VALID 

DATA 

POINTS 

COR 

•TCZVT*  TACLE 

INTEGER 

NO.  CF 

VALID 

data 

POINTS 

COR 

•VCMIST*  TABLE 

INTEGER 

NO.  CF 

VALID 

DATA 

POINTS 

COR 

•WCMICT*  TABLE 

INTEGER 

NO.  CF 

VALID 

DATA 

POINTS 

FOR 

•WCHTT*  TABLE 

INTEGER 

NO.  OF 

VALID 

DATA 

POINTS 

FOR 

•VCHVT*  TABLE 

INTEGER 

NO.  CF 

VALID 

DATA 

POINTS 

FOR 

•SADECW*  TABLE 

INTEHJER 

NC.  CF 

VALID 

DATA 

POINTS 

FOR 

•WLBTT*  table 

INTEGER 

NO.  CF 

VALID 

DATA 

POINTS 

FOR 

•wlbwt*  table 

INTEGER 

NO.  OF 

VALID 

DATA 

POINTS 

FOR 

•VRISAT*  TABLE 

INTEGER 

NO.  CF 

VALID 

DA-TA 

POINTS 

c OR 

•WRIDT*  TABLE 

INTEGER 

NO.  OF 

VALID 

DATA 

POINTS 

FOR 

•XIHTT*  table 

INTEGER 

NO.  CF 

VALID 

DATA 

POINTS 

FOR 

•XIHWT*  TABLE 

INTEGER 

NO.  CF 

VALID 

DATA 

POINTS 

FOR 

'ZCHRAT*  T 

ABLE 

INTEGER 

NO.  CF 

VALID 

DATA 

POINTS 

COR 

•ICHRST*  table 

INTEGER 

NO.  CF 

valid 

DATA 

POINTS 

FOR 

•2011 

!PT»  T 

ISLE 

INTEGER 

NO.  CF 

VALID 

DATA 

POINTS 

FOR 

•20IMPW*  TABLE 

INTEGER 

NO.  CF 

valid 

DATA 

POINTS 

FOR 

•2RA1 

r*  TABLE 

INI  E£ER 

NO.  OF 

VALID 

DATA 

POINTS 

FOR 

•2RS1 

r*  TABLE 

N2RS 
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TABLE  2-2. -PERFORMANCE  AIIALYSIS  INPUT  (contd) 


n»m: 

OIMENSIONS 

UNITS 

■na 

OESCRIPT ION 

NZS 

. 

0 

INTEGER 

NO.  OP  ZENER  OIOOES  IN  SERIES 

N2SM 

- 

- 

0 

INTEGER 

NO.  CP  VALI3  DATA  POINTS  POR 
•ZSHTAB*  TABLE 

NZTC 

• 

• 

0 

INTEGER 

NO.  CP  VALID  3ATA  POINTS  POR 
•2TCCEP*  TABLE 

- 

ItCRErS 

0.0 

REAL 

SOLAR  ARRAY  SURFACE  AZIMUTH 

ANGLE  FROM  THE  SOUTH 

- 

ICCRlCS 

0.0 

SEAL 

SOLAR  ARRAY  SURFACE  TILT  ANGLE 
PRCM  THE  HCR12CNTAL 

PO 

1 S<  21 

• 

TA3LC  I'l 

real 

CLOUO  COVER  MCOIFIER  POLYNOMIAL 
COEFFICIENTS 

PI 

1 S>2I 

“ 

TA3LC  I'"! 

REAL 

CLOUD  COVER  MOOTFIER  POLYNOMIAL 
COEFFICIENTS 

P2 

( 3,  21 

• 

lABLc  fl 

REAL 

CLOUD  COVER  MOOIFIER  POLYNOMIAL 
COEFFICIENTS 

PS 

( S.  21 

• 

TA8LC  in 

real 

CLOUD  COVER  MOOIFIER  POLYNOMIAL 
COEFFICIENTS 

OB 

- 

. 

C.O 

real 

state-cf-charge  of  batteries 

a9«TT 

1211 

• 

TABLE  I’l 

RfAL 

TABLE  OF  REFERENCE  STAIES-OF- 

charge  for  •VBATT* 

Gorr 

• 

bftTTS/SO.n 

0.0 

REAL 

SCLAR  insolation  LEVEL  FOR  LAMP 
FLASHER  TURN-OFF 

OON 

• 

U«TTS/SO.H 

0.0 

REAL 

SOLAR  insolation  LEVEL  FOR  LAMP 

Flasher  turn-on 

REFLM 

• 

• 

0.0 

REAL 

horizontal  Surface  reflectivity 
for  solar  paoiation 

RL 

• 

OHMS 

0.0 

REAL 

RESISTANCE  Or  CABLE  CONNECTED 

TO  BATTERIES 

RLL 

- 

OHNS 

0.0 

real 

USER  L0A3  CABLE  RESISTANCE 

ROC 

I2SI 

« 

table  ITT 

REAL 

TABLE  OF  SOLAR  CELL  I-V  CURVE 
CORRECTION  FACTORS  VS.  SOLAR 
INSOLATION 

RSR 

OMHS 

0.0 

REAL 

SERIES  RESISITANCE  OF  CABLE  FOR 
AN  ELECTRICAL  SECTION  OF  THE 
SOLAR  ARRAY 

RScrLL 

I2G) 

OHMS 

table 

REAL 

TABLE  OF  SOLAR  CELL  SCRIES  RE- 
SISTANCE VS.  CELL  TEMPERATURE 

SA0.6C 

1 SG.2I 

OATS** 

0.0 

REAL 

TABLE  OF  SOLAR  ARRAY  INPUT  CUR- 
RENT DEGRADATION  FACTORS  OUE 

TO  THE  ENVIRONMENT  VS.  DAYS 
SINCE  START  CF  TEST 

s«o:cv 

1 SGtZI 

OAYStt 

0 .0 

real 

table  of  SOLAR  ARRAY  OPEN  CIR- 
CUIT VOLTAGE  OEGRAOATION  FAC- 
TORS CUE  TO  THE  CHVIRCNKENT 

VS.  OATS  SINCE  START  OF  TEST 

soc 

1211 

• 

table  I’l 

real 

TABLE  OF  REFERENCE  STATES-OF- 
charge  for  ‘AA* 

SPtCOR 

• 

• 

o.c 

REAL 

SOLAR  CELL  SPECTRIL  CORRECTION 
FACTOR 

spcri 

I10t2l 

[SOCtSC) 

C.O 

Hi 

TABLE  OF  ELECTROLYTE  SPECIFIC 
GRAVITY  VS.  STAIE-CF-CHARGE 
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TABLE  2-2. -PERFORMANCE  ANALYSIS  INPUT  (contd) 


Nkni 

OINENSIONS 

UNITS 

OrF»U-T 

IT  PE 

DESCRIPTION 

SUNLIT 

1231 

U«TTS 

laBLE  I-I 

REIL 

TABLE  OF  RE-ERENCE  SOLAR  INSO- 
LATION VALUES  FOR  ‘ROE* 

SUN^U 

(Bl 

NlLLIUftTTS 

T»3LE  ITI 

REAL 

TABLE  CF  RE'^EREKCE  SOLAR  INSO- 
LATION values  for  'eEIAB* 

TBftTI 

161 

•F 

T»CLE  I’’! 

real 

TABLE  CF  REFERENCE  TEMPERATURES 
FOR  "VBATT* 

TBF''H 

I lOtZi 

ISG).*F 

0.0 

real 

table  of  electroltte  freezing 
temperature  vs.  ELECTROLYTE 
SPECIFIC  09AVITT 

TCSTO 

• 

*C 

EO.O 

real 

STANDARD  SOLAR  CELL  TEMPERATURE 
USED  FOR  ♦XII*  VS.  'VV*  TABLE 

Tczrv 

< lOfICI 

0.0 

REAL 

TAELE  OF  ZENER  DIODE  CURRENT 
RATIO  VS.  VOLTAGE  RATIO  AND 
TEMPERATURE 

TCZT 

1 101 

•c 

0.0 

real 

TABLE  CF  REFERENCE  TEMPERATURES 
FOR  •TCZIV* 

TCZV 

1 101 

• 

0.0 

real 

TABLE  CF  REFEREN’CE  VOLTAGE 
ratios  FOR  ’TCZIV* 

ICNUB 

( 261 

*c 

T»3LE  I’l 

real 

TABLE  CF  REFERENCE  TEMPERATURES 
FOR  ’R3CELL* 

THEL»0 

- 

9EGRECS 

0.0 

real 

BUOY  latituoe:  ♦:N0RTH.  -:S0UTM 

THCLOO 

- 

OCGREES 

0.0 

real 

eucT  lcngituoe:  ♦twest#  -:east 

TLLV 

1 161 

SrCONOS 

0.0 

real 

TABLE  0^  NON-STANDARD  FLASHER 
PATTERNS  TTIPES  ON/OFFI 

TLO 

I 16f ISI 

SECONDS 

T4BLE  I'l 

REAL 

TABLE  CF  STANDARD  FLASHER  PAT- 
TERNS lON/OFFI  VS.  ’IFTTPE* 

TP 

1 SI 

•f 

TIBLE  ITI 

real 

TABLE  CF  REFERENCE  TEMPERATURES 
FOR  'AA* 

TSH!>£F 

• 

•c 

0 

• 

0 

REAL 

SHUNT  LIMITER  REFERENCE  TEMPER- 
ATURE 

TT*W£ 

• 

•f 

0.0 

re:al 

AVERAGE  YEARLY  TEMPERATURE  AT 
SELECTED  LOCATION 

TZBP 

• 

•c 

0.0 

real 

TEMPERATURE  OF  ZENER  OIOOE  AT 
BRCAKCOWN  VOLTACE  I’VZBK*} 

TZM 

• 

HOURS 

0.0 

real 

TIME  ZONE  NJM3ER  INCURS  BEHIND 
GREENWICH  MEAN  TIHEI 

V3ATT 

1 9>2i>ei 

VOLTS 

T4BLE  ITI 

REAL 

TABLE  OF  battery  VOLTAGE  VS. 
CURRENT.  STATE-CF-CHARGE.  AND 

temperature: 

3 VALUES  OF  VOLTAGE  VS. 
•XI9AIT*  CURRENT  AT  EACH  OF 
21  "GSATT*  STATES-CF-CHARGE 
FOR  EACH  CF  6 ’TBATT*  TEMP- 
ERATURES 

VbUS 

■ 

VOLTS 

0.0 

REAL 

INITIAL  ESTIMATE  OF  POWER  SYS- 
TEM OPERATING  POINT  VOLTAGE 

VBU3NN 

- 

VOLTS 

C.C 

real 

MINIMUM  allowable  BUS  VOLTACE 

VCN'ST 

1 10t2l 

•^#VOLTS 

0.0 

REAL 

TABLE  CF  3ATTERT  CHARGER 
•SATUPAYEP/ACTIVE*  INPUT 
VOLTAGE  VS.  TEMPERATURE 
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TABLE  2-2. -PERFORMANCE  ANALYSIS  INPUT  (contd) 


aiNCNSIOMS 

UNITS 

^22BDII 

TTPE 

OESCRIPT ION 

X 

0 

1 io>;i 

•F. VOLTS 

0.0 

REAL 

TA3LE  OF  BATTERY  CHARGER  INPUT 
VOLTAGE  AT  TURH-ON  VS.  TEMP- 
ERATURE 

:HrT 

1 lOilDI 

VOLTS 

0.0 

REAL 

TABLE  OF  BATTERY  CHARGER 
•ACTIVE*  INPUT  VOLTAGE  VS. 
charger  OUTPUT  VOLTAGE  AND 
TEMPERATURE 

>tTT 

1 101 

*F 

p.n 

real 

taele  of  reference  temperatures 

FOR  •VCHIT* 

HVT 

1 101 

VOLTS 

0 .0 

REAL 

TAELE  OF  REFERENCE  CHARGER  OUT- 
PUT VOLTAGES  FOR  •VCHIT* 

CG  A 

t 

o.c 

peal 

SOLAR  ARRAY  CPEN  CIRCUIT  VOLT- 
AGE 3EGRA3ATI0N  FACTOR  3UE  TO 

tcmferaturf  uncertainty 

9' 

f lOilOl 

VOLTS 

0.(T 

real 

TA3LE  OF  LAM?  REGULATOR  OUTPUT 

voltage  vs.  input  voltage  and 
temperature 

BTT 

( 101 

•f 

r .0 

REAL 

TABLE  CF  REFERENCE  TEMPERATURES 
FOR  •VLBT* 

BvT 

1 101 

VOLTS 

0.0 

REAL 

table  of  peferenc:  input  volt- 
ages FOR  •VLSI* 

R 

- 

VOLTS 

0.0 

real 

LAMP  VOLTAGE  RATING 

lAXlV 

- 

VOLTS 

0.0 

REAL 

MAXIMUM  RAH  POWER  BUS  VOLTAGE 

INIV 

- 

VOLTS 

0.0 

real 

MINIMUM  RAW  POWER  BUS  VOLTAGE 

IISAT 

1 lOf 21 

•F. VOLTS 

0.0 

real 

TABLE  OF  •SATURATCO/ACTIVE* 
lamp  REGULATOR  VOLTAGE  VS. 

temperature 

ITT 

110.21 

'F.  VOLTS 

0.0 

REAL 

TAELE  CF  •SATURATED’  LAMP  REGU- 
LATOR VOLTAGE  VS.  temperature 

*TNC 

- 

VOLTS 

o.c 

REAL 

SOLAR  ARRAY  VOLTAGE  INCREMENT 

>HIOR 

* 

VOLTS 

o.a 

REAL 

RE3UIRE0  SHUNT  LIHITER  TURN-ON 
VOLTAGE  AT  ’TSHREF* 

( 301 

VOLTS 

TABLE  IFI 

REAL 

TABLE  OF  RE'^ERENCE  SOLAR  CELL 
VOLTAGES 

'9R 

• 

VOLTS 

0.0 

REAL 

BREAKDOWN  VOLTAGE  FOR  A SINGLE 
2ENER  DIODE 

:STD 

• 

MILLIWATTS/ 

S3  .CM 

lAS.O 

REAL 

STANOAR'D  SOLAR  INTENSITY  USED 

FOR  ‘XII*  VS.  ‘VV*  TABLE 

3ATT 

f 91 

AMPS 

TABLE  irr 

real 

TABLE  OF  REFERENCE  CURRENTS  FOR 

•VDATI  • 

ICHHX 

• 

AMPS 

0.0 

RE:AL 

MAXIMUM  allowable  CHARGE  CUR- 
RENT PER  BATTERY 

tSIT 

1 10.101 

AMPS 

0.0 

RCftL 

TABLE  OF  HajSEKEEPING  lOAO- 
REGULATOR  CURRENT  VS.  VOLTAGE 
AN3  TEMPERATURE 

:htt 

1 101 

•F 

e.o 

REAL 

TABLE  OF  REFERENCE  TEMPERATURES 
FOR  ‘XIHIT* 

’MVT 

(101 

VOLTS 

0.0 

REAL 

TABLE  OF  REFERENCE  VOLTAGES 

FOR  •XIMIT* 

[I 

1 301 

AMPS 

TABLE  it: 

REAL 

table  of  RCFCRCNCE  SOLAR  CELL 
CURRENTS 

I 
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TABLE  2- 2. -PERFORMANCE  ANALYSIS  INPUT  (contd) 


NAME 

DIMENSIONS 

UNITS 

OEFAUi.1 

- 

TYPE 

XN 

- 

O.Q 

real 

XPLT 

1 101 

OATS 

0.0 

real 

ZCHRAT 

1 10.21 

•f.ohms 

0.0 

real 

ZCHt'ST 

110.21 

•F.OHMS 

O.C 

REAL 

ZOIMP 

1 lO.lCI 

OHMS 

0.0 

real 

ZOI-PT 

1 101 

'C 

0.0 

REAL 

ZOIMPV 

1 10) 

VOLTS 

0.0 

BEAL 

ZRAT 

1 10.21 

•f.ohms 

0.0 

REAL 

ZflSI 

110.2) 

•f.ohms 

0.0 

REAL 

ZSHTAB 

110.2) 

•c.OHMS 

o.t> 

real 

zTcccr 

(10.2) 

VOLTS. t/*C 

0.0 

real 

NO.  CF  CELLS  IN  SERIES  IN  k 
SINGLE  BATTCRT 

TIN'S  I3AT  » NCUR/Cm  »T  UHICH 
I-V  FLOTS  *RE  OESIREO 
1»3LE  CF  OUTPUT  IHPED»NCE  OF 
•*CTIVC'  04TTCRT  CHARGER 

VS.  tenperator: 

TABLE  CF  OUTPUT  IKPECANXE  OF 
•SATURATED*  BATTERY  CHARGER 
VS.  TEMFERATURt 

TABLE  OF  ZENER  DIDDE  IMPEDANCE 
VS.  VOLIACE  AND  TEMPERATURE 
table  CF  RE'^'RESC.  TEMPERATURES 
FOR  ‘ZDIMP* 

TASLE  CF  RE'^ERENCE  VOLTAGES 
FOR  'ZOIMP* 

TABLE  Cr  'ACTIVE*  LAMP  REOULA- 
lOF  IMPEDANCE  VE.  TEMPERATURE 
table  CF  'SATURATEO*  LAMP  REGU- 
LATOR IMPECANCE  VS.  TEMPERA- 
TURE 

TABLE  OF  SHUNT  LIMITER  DYNAMIC 
IMPEDANCE  VS.  TEMPERATURE 
TABLE  CF  ZENER  OICOE  TEMPERA- 
TURE COEFFFICIENTS  VE.  THE 
EPEAKCOUN  VCLTACC 


FREE  FORMAT  STA'T-UP  DATA 


ACCSB 

CT 

HLL  A 


TC 


- 

- 

0.01 

real 

- 

- 

(Y.o 

real 

- 

hours 

1.0 

real 

- 

- 

0 

INTEGER 

(At 

- 

0.0 

real 

- 

- 

0.0 

REAL 

REOUIREO  ACCURACY  FOR  BATTERY 
STATE-OF-C4ARGE  CALCULATIONS 
CLOUD  TYPE  AT  START-uP: 

(i.O  = CIRRUS  CR  CIRROSTRATUS 
l.U=STRATUS  CLOUDS 
Z.OrOIMER  TYPES  CF  CLOUDS 
NOMINAL  TIME  INCREMENT  FOR  PER- 
FORMANCE ANALYSIS  CALCULATION 
LAMP  FLASHER  CONDITION  FLACT 
0:LANP  flasher  CFF 
1:LAMP  FLAEHER  ON  (FLASNINGI 
START-UP  time:  year,  day,  HOUR. 

MINUTE  CF  START  OF  TEST 
CLOUD  COVER  AT  START-UP  ITENTHS 
CF  SKY  COVEREOI 


FREE  FORMAT  TlHE-VAPIANT  DATA 


CLOUD  TYPE  DURING  SIGNIFICANT 

TIME  interval: 

U.OICIPRUS  CR  CIRROSTRATUS 
l.OrSTRATUS  CLOUDS 
Z.OrCTMER  TYPES  CF  CLOUDS 
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«X0T  DS^*«05PA 
I fO.o.Oi I2.p,9.n. 

PiNPT 

ACELL-t^O, 

CBa20.0.  C0CG**2.0«  CDE6B"2.0. 

CtPaQ.SS,  CNaO<e,  CSHaQ.li 
cuRZaio.o,50.o,a«r.o.o.2S,i>o,8«o>o> 
pTAHBjaO«nt  I f0f2#ni3*pta«0tB*0(iG«0|7#o#a*r'# 

11. 0. 12.0. 13. 0.M.O.l&.O.lA.O, 

17.0. ta.O.IP.0.20.0.2|,0.22,0,23.0,2*t.o, 
-3.7M<i,-5.saa*-8,06a.3*-8.2aa,-7.3‘*a.-|0.9aa.-8.04a, 
<-2.aaH,a.3S6.7,oS6.iO.«5a, t2.asa.ia.2S6. i2.aS6,a.«b*, 
!».2S6,3.as6, i.6S6,-o.iaa,-i,oaa,-i .»aa,-3.7aa,-3.7aa, 

OT T*  I. I. 0, 32. 0. 60. 0. 9 l.0.|2l.0.1S2.0,|67.n. 182.0.1*7.0. 21  3.0, 
221  .0. 22’. 0,237,0. 2aa. 0.27a.0. 306.0,3  35.0. 365.0. 3a8»0.0, 

— 7.3.*6.6.— 5.s.».a.o.*l.a.2.2.a.2.a.9.s.<»|8.o. 
’.e,io.3.’.a.a.a.s,a,l.6,-a.o,-7.3,3a8«c.o, 

OTTESG"JS.O,  OTTPCOatS.O,  DTTPSSa20,0, 

HOERaO.2,  Ho2PXb|5.0, 

ICHRTBl,  lPTyPE»3.  JPSG«1,  ISHa2, 

N8aTTb2,  NC0EG»3,  NCUR2a2,  N0T»MB«2S,  NDTT4«l8, 

NESP-2,  nP«io,  NPLT»10,  ►<Sa30,  NSPGR-a, 

NTBPRZ-IO,  aTCZTa3.  NTCZV»10,  NvOEG-2, 

NVCHIS»2,  NVCHlO-2.  NVCHT"2,  NVCMV»2, 

NVLBTaZ,  N’LBVaiO,  NVR1S*"7,  NVRIoa7, 

N*1MT«7,  NXihV"10,  NZCMR»»2,  n2CHRS"2, 

N2DTa7,  NZ0Va3,  NZRA"7,  NZRS-7, 

N2S*3  . NZSH.2  , NZTcalO  . 

pHi*»o»o.n,  pMiAio»o.o, 

QB-0.75,  Q0rF»0.4’3t’320 . aON»o . i 3863869 , 

RLa0.02,  REFLHaO.3,  RLLaQ.OS,  RSAag.OS. 
S*OEGC«0.0,730.0,2000,0,33aO,0,0,0,IO,r’, I0,0,33«0.0, 
S»DEGV«0.0,2000.U,3aan.P,0,0,S,0,3aao.O, 

SPECOR-1 .183. 

SPGR |a0.0.0.7.0.a,0.6.0.8,1.0,aao.0. 

l.09.l.l3,l.l73.1.2lS.1.2Sa,|  .300,  a a 0.0*. 

Tar’Z I •>>30|  I .2’,  1.28, 1.27, 1.26, 1.22, 1 . 1 6, 1.  1 0,1  . o’. 1.01. 

•’5,0, “’7.0, “’2. 0,-78, 0,-76, 0,-30. 0,2, 0,18. 0,28. 0,32,0, 
TCZlVa.2. 0,-1. 0,0. 00  ■.0.02, 0.07, 0,17, 0,33, 0.57, 1,05, I, aO, 
•I,o,o.oo,o.o2|o.oa,o»io,o.2i,o.''o,o,6a,i,ou,i,25, 

0, 00, 0, ol, 0, 03, 0, 07, 0. 15, 0. 26,0, "3,0. 6a, 0, ’5, 1,15, 70*0.0, 
TCZTa-55. 0,25. 0,100.0,7*0.0, 

TCZV*0,’2.0.’3,0.’a,o.95,0,’6,0.’7,0.’R,0>’.l,00,l.05, 
TMEL*0*33.’333.  TMElOO* i j a. 3833 , 

TULl*0.5,0,2, ta*0.0, 

TSMREFa20.0,  TT»VE*58,’,  TZBRa20.0,  TZaa8,0, 

VBUS*10.0,  VDEGAaS.o, 

a Cm tST*0, 0,200.0,8*0, 0,17. 0,17,0, 8*0,0, 
vCh10T*0. 0,200.0.8*0,0,1.5,1  . 5, 8*0.0, 

VCHlTa 17, 0,22. 0.8*0, 0.1 7, 0,22, 0.88*0,0, 

VCHTTaO. 0,200.0, 8*0.0, 
vCMVTaiH,2,ia.5,e*o.o, 

VLBTao, 0,0.0, ’.a, It. II. 7, 11. ’1,11. ’8, 12:0,12.2, 15. 65, 

0.0, 0.0, ’.a, 11, A, 11. 7, 11. ’I, II. 98, 12, 0,12. 2, 15.65, 

0.0, 0.0, ’.a, 11.6.11,7, 11. ’1,11. ’8. 12. 0,12, 2, IS.  65, 

C. 0, 0. 0,’. a, n,«, II, 7, II. ’I, II. 98, 12. 0,12. 2, 15. 65, 
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TABLE  2-3. -DEFAULT  DATA  FOR  LEAD/ACID  BATTERY  SYSTEM 


V*0| *8lC  lOlhENSIONS 

(21 (S.S* 

*( I 1 1 • I I 

«l i t2.  I ) 

*(  I 13.  I I 

Al  I .t.l  I 

A ( I .S  , I I 

A| I . 1 .2) 
A( I .2,21 
Al  I ,3^21 
Al l,H,2l 
AAI 1 .5,2) 
AAI I , J ,31 
AA( I ,2;3I 
AAI I ,3,3) 
AAI  I ,<4.3> 
AAI I ,S,3) 


default  value 


1 looo. 

0.998, 

0,995. 

0.992, 

0 

.988, 

0^989, 

0.976, 

0,^48, 

0.940, 

0.950, 

0,930, 

0 

.920, 

0.9|o, 

0.900, 

0^890, 

0.880, 

0,870, 

0.850, 

0 

.830, 

0.787, 

0.000 

1 .000 , 

0.998, 

0.995, 

0.992, 

0 

.988, 

0.969, 

0.974, 

0 , T 6 B , 

0.9*0, 

0.950, 

0.930, 

0 

.920, 

0.910, 

0.900, 

n.89n. 

0.880, 

0.870, 

0.850, 

0 

.830, 

0.787, 

0.000 

t .000. 

0.998, 

0,995. 

0.992, 

0 

.988, 

0.989, 

0.974, 

0,848, 

0.9*0  , 

0,950, 

0,930, 

0 

.920, 

0.9)0, 

0,900, 

0.890, 

O.BBQ, 

0.870, 

0.850, 

0 

.830, 

0.787  , 

0.000 

1 .000, 

O.9F4, 

0.954. 

0,990, 

n 

.930, 

o.92n. 

0.9)0, 

0.900, 

0,880, 

0.840, 

0.833, 

0 

.817, 

0.800, 

0.782, 

O.TaS, 

0,730, 

0.485, 

0 

.490, 

0.S23, 

0.000 

1 .Ooo, 

0,835, 

0,470, 

0.410, 

0 

.585, 

0.S40, 

0.590. 

0.525, 

0,5)0, 

0.990, 

0.170, 

0 

.940, 

0.935, 

0.922, 

0^9|0, 

0.394, 

0.375, 

0.359, 

0 

. 300, 

0.708, 

0,000 

1.000, 

0,998, 

0.995, 

0,992 , 

0 

.968  , 

0,989  , 

0.974, 

0.948, 

0^9*0, 

0,950, 

0,930, 

0 

.920, 

0,9)0, 

0.900, 

0.890, 

0,880, 

0,870, 

0.650, 

0 

.830, 

0.787, 

0.000 

1.000, 

0.998. 

0.995, 

0.992, 

0 

.988, 

0.989, 

0.974, 

0.948, 

0.9*0, 

0,950, 

0.930, 

p 

.920, 

0.9)0, 

0.900, 

0,890, 

0I88O, 

0.870, 

0.850, 

0 

.830, 

0.787, 

0.000 

1 ^000, 

0.998, 

0.995, 

0.992, 

0 

.988, 

0.989, 

0.974, 

0.948, 

0.9*0, 

0,950, 

0,930, 

0 

.920, 

0,9)0, 

0.900, 

0^890, 

0.880, 

0.870, 

0.850, 

0 

.830, 

0.787, 

0.000 

1.000. 

0.97*, 

0.954, 

0.990, 

0 

.930, 

0.92o, 

0.910, 

Q,9oO, 

0.880, 

0.8*0, 

0.833, 

0 

.8)7, 

0,800, 

0.782, 

0 « T 4 5 , 

0.797, 

0.730, 

0.485, 

0 

,*■*0, 

0.b23, 

0.000 

1 .000, 

0,835, 

0,470, 

0.4)0, 

0 

.b85. 

0.5*0, 

0.590, 

0.525, 

0.5)0, 

0.990, 

0.970, 

0 

.9*0, 

0,935, 

0.922, 

0^910, 

0.394, 

0.375, 

0.359, 

0 

.300, 

0.208, 

0.000 

1 .000. 

0,998, 

0,995, 

0.992, 

0 

.988, 

0,989, 

0.974, 

0,948, 

0.9*0, 

0,950, 

0.930, 

0 

.920, 

0,9)0, 

0.900, 

0^890, 

OisBO, 

0.870, 

0.850, 

0 

.830, 

0.767, 

0.000 

1 .UOO. 

0.998, 

0.995, 

0.992, 

0 

.988, 

0^989, 

0.974, 

P.’48, 

0,9*0, 

0,950, 

0,930, 

0 

.920, 

0.9)0, 

0.900, 

0.890, 

0.880, 

0.870, 

0.850, 

0 

.830, 

0l787, 

0.000 

1 .000, 

0.998, 

0.995, 

0.992, 

0 

.988, 

0,989 , 

0.974, 

0.948, 

0.9*0, 

0.950, 

0.930, 

0 

.920, 

0.9)0, 

0.900, 

0,890, 

0.880, 

0,870, 

0.850, 

c 

.830, 

0,787  , 

0.000 

I ,000, 

0.974, 

0.954, 

0.990, 

0 

.930, 

0.920, 

0.9)0, 

0,900, 

0.880, 

0.8*0, 

0.833  , 

c 

,8)7, 

O.8O0 , 

0.782, 

0iT45, 

0.797, 

0.730, 

0.485, 

0 

.490, 

0.523. 

0.000 

1 .000, 

0.835, 

0.470, 

0.410, 

0 

.585, 

0 .540  , 

0.590, 

0.525, 

0.5)0, 

0.990, 

0,970, 

0 

.9*0, 

0.935, 

0,922, 

0,9io, 

0.394, 

0.375, 

0.359, 

0 

. 300  , 

0.208 , 

0.000 

) .000, 

0.996, 

0,995, 

0.992, 

D 

.988, 

0,989 , 

0,974, 

0,948, 

0,940, 

0.950, 

0,930, 

0 

.920, 

0.9)0, 

0.900, 

0^890, 

0.880, 

0,870, 

0.850, 

0 

.830, 

0,787, 

0,000 

Al ) , I .V ) 
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TABLE  2-3. -DEFAULT  DATA  FOR  LEAD/ACID  BATTERY  SYSTEM  (contd) 


V*KI«BlE 

0|f*E»*StONs 

Oe^aULT  value 

**l 1 ,2 

HI 

1 .000. 

O.V’8, 

0.99S, 

0.992, 

0.988, 

0,989, 

0.97*, 

O.’aB, 

0.9*0, 

0.9S0, 

0.930, 

0.920, 

0.910, 

0.900, 

oIbho. 

0.880, 

0.670. 

0.850. 

0.830, 

0.787, 

0.000 

*AI  t ,3 

HI 

I .000, 

0.998, 

0.995, 

0.992, 

0 • 9 B 8 t 

0.989, 

0.97*. 

0, »ab, 

0.9*0, 

0,950, 

0.930. 

0.920, 

0,9lo, 

0.900, 

oiSBO, 

O.B80, 

0,870, 

0.B50, 

0.830, 

0.787, 

0.000 

1 •<« 

HI 

1 ,0C0, 

0.97*, 

0.95*. 

0.990, 

0.930  , 

0.920, 

0.910, 

n.’oo. 

0.8«0, 

0.8*0, 

0.633, 

0.817, 

0.800, 

0.782, 

0^2*5, 

0.7H7, 

0,730, 

n.*85. 

0.690, 

0.S23, 

0.000 

AA 1 1 tS 

H 1 

1 .000. 

0 • d ^ ^ • 

0.*70, 

0 • fr  ] 0 » 

0.585, 

0.560, 

0.590, 

0.525, 

0.510, 

0.H90  , 

0.970, 

0.960, 

0.935, 

0,922, 

O.Hlo, 

0.39*. 

0.375. 

0.359, 

0,300, 

0.208, 

0,000 

AA ( 1 , 1 

SI 

I .Quo, 

0.996, 

0.995. 

0.992, 

0,988  , 

0,989, 

0.97*, 

P,’68  , 

0.9*0, 

0,950. 

0,930, 

0.920, 

O.’lO. 

0.900, 

0,390, 

0.880, 

0.870, 

0.850, 

0 • 6 30  » 

0,787, 

0.000 

AA( 1 .2 

SI 

1 .000, 

0.998, 

0.995. 

0.992, 

0.988, 

0.969  , 

0.97*, 

0.»68  , 

0.9*0, 

0,950. 

0.930, 

0.920, 

0.910, 

0,900, 

0.890, 

0.880, 

0,870, 

0.850, 

n.830. 

0.787, 

0.000 

AA( 1 ,3 

S 1 

1 .000, 

0.998, 

0.995, 

0.992, 

0.988, 

0,989, 

0.97*, 

O.Bt8, 

0.9*0, 

0.950, 

0.930, 

0.920, 

0.910, 

0.900, 

o;a9o, 

0.880, 

0.870. 

0.850, 

0*8  3o  t 

0.787, 

0,000 

*A(  1 ,<« 

SI 

1 looo. 

0.97*, 

0,95*. 

0,990, 

0.930, 

0,92n, 

0.910, 

o.’oo, 

0.880, 

0,8*0, 

0.833, 

0.817, 

0.800t 

0.7B2, 

0,7a5, 

0,7H7, 

0,730, 

0.685, 

0.690, 

0,S23, 

0.000 

AAI 1 .S 

SI 

1 .000. 

0 • S 1 

0,670, 

0 • 6 1 Q t 

0,585, 

0,S6o, 

0,590, 

0.525. 

o.sio, 

0,H90, 

0.970, 

0.960, 

0,*»35, 

0.922, 

O.Hjo. 

0.39*, 

0.375, 

0.359. 

0,300, 

0.208, 

0.000 

ilOl 

1 1S>2| 

ADI  1 1 , 

11 

0.58. 

3 • 6 f 0 • 

*5,  0.7 

. 0,75, 

0,775, 

0.8,  0. 

825, 

0.85. 

0,875, 

0.9,  0. 

925,  0. 

95,  0.975,  i;0 

*01  n , 

2« 

0;0,  0 

• 0 S 1 0 • 

2,  0.9, 

0.88, 

I.IB,  1 

.5.  1.91 

• 

2.H,  2 

.97,  3, 

70,  9.35.  5,3. 

8 • 2 1 2 

.7 

IS. 21 

*021  1 , 

1 

1 

0,78. 

0.775, 

• 

0 

• 

• 

0 

825,  0, 

85,  0.9 

, 0.95, 

1.0 

*02 1 1 , 

0.0.  2 

.0,  '*,0 

, * , 3 , 

8,8,  19 

.9,  22. 

3.  30.0 

betas 

1 lA.Sl 

betabi  I 

.It 

2.235, 

2.209, 

2.199, 

? • 1 # 

2.202, 

2.216. 

2.230, 

2 

.299, 

2.2sa, 

2.272  , 

2,28*, 

2.300, 

2.319, 

2.328, 

2.392, 

2 

.35* 

BETAbI 

.21 

2.2M5, 

2.219, 

2.200, 

2.192, 

2,19*. 

2,210. 

2.229, 

2 

.238, 

P.2S7, 

2.2**, 

2,280, 

2.299, 

7.308, 

2.327, 

2.33*. 

2 

,350 

betabi 

.Jt 

7.158, 

2.185, 

2.211. 

2.229, 

2,239, 

2.231  , 

2.219, 

2 

.19*, 

2.  UH, 

2.123, 

2.081  . 

2.058, 

1.875, 

1 .*80, 

1.990, 

1 

, 3oO 

betabi 

.••I 

2.295, 

2.318, 

2.338, 

7.353, 

2,35*. 

2.399, 

2.309, 

2 

. 27  3, 

2.237, 

2.201  , 

2.1*5. 

7.192, 

1.977, 

1 .800. 

1 .*35, 

1 

.9*3 

betabi 

1 

2.338, 

A. 3*0, 

2.378. 

2.392, 

2.395, 

2.382, 

2,390, 

7 

• 303, 

2,270, 

2,2H3, 

2.222  , 

2.199, 

2.039  , 

1 • ® ^ 1 • 

1.709, 

1 

.599 

betabi 

.*  1 

2.375, 

2. HOC, 

2.920, 

7.990! 

2.995, 

2.93J , 

2.392, 

2 

,355, 

2.327, 

2.305, 

2.283. 

7 * 7 frO  * 

2.095, 

1 .932, 

1.770, 

1 

,605 

betabi 

.2. 

5. Ho*. 

2.h28  , 

2.950, 

2,9*2. 

2.975, 

2.95*, 

2.923, 

2 

. 399  , 

2.3*7, 

2.3H|  , 

2.3|*. 

7.283  , 

2.120. 

1 .958, 

1.795, 

1 

.630 

BETABI 

.»l 

2.»28, 

2.950, 

2.971  , 

i.992. 

3.000. 

2.98*.  2 

• 9 80 1 

1. 

»3|. 

2.898, 

2.8*3, 

2.82*. 

7.78*, 

7. *20. 

2.990. 

2.290, 

2 

, 1 90 

J 
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TABLE  2- 3. -DEFAULT  DATA  FOR  LEAD/ACID  BATTERY  SYSTEM  (contd) 


VAR  I ABLt 

OIPEAISIORS 

default  value 

et 

(St 

C.OoOi,  (7.001,  O.DOS,  O.S.  l.OS 

BTEfP 

116  1 

160.0,  IVC.O,  120.0,  100.0,  80.0,  60,0.  <«0.0,  2oiO,  0.0, 
-20.0,  -HO.O,  -60,0,  -solo,  -100,0,  -l2o.O,  -180,0 

CLSIT 

16) 

C.2S,  O.SS,  0,77,  I,l7,  2,03,  3.0&, 

CUST 

(6,7  ) 

CLST( 1 .1 ) 

Ull7,  1.162,  1.I70.  1.23S,  1.360,  1^830 

CLST( 1,21 

1.088,  l.|28,  1.161,  1,200,  I.2fi,  l.36t 

CLST 11,31 

1.072,  l.lOO,  1.130,  ).iS7,  1.232,  1.282 

CLST(  1 ,M) 

1.06V,  1.0^8,  1.1)6,  1.138,  1.207,  |.28? 

CLST ( 1 ,S 1 

1.032,  1.0^1,  1.060,  1.078,  |.o89,  |,12| 

CLST( 1,61 

1.016,  1.02S,  1.030,  1.083,  ).089,  1.062 

CLST( 1,7) 

1.0C8,  1,Q16,  1.019,  1.026,  1.038,  1,039 

CLSTT 

( 7 ) 

0.3,  0.8,  0,5,  0.6,  1.0,  2.0,  3.0 

FA 

( 7,S) 

FA(  1 , 1 ) 

1 

0.3o2,  -22.83,  -0,229,  -0.283,  3,85l,  0,002,  -O.S* 

fa  t 1 ,2 ) 

0.0.  0,007,  -0,o5,  -O.OOlS,  -0.122,  -0.156,  -0,00* 

FA| 1 ,3) 

360.88,  28.52,  -1,18,  -U09,  0.58,  -0.18,  0,28 

FA( 1 ,H) 

0.1717,  -0.0388,  0.0032,  0.00?8,  -O.OO83,  0.0,  -0,0008 

fa ( 1 ,S  ) 

0.0905,  -0.081,  0,Oo73,  0.0015,  -0.0038,  0,0008,  -O.OOO6 

PO 

(3,2) 

0.598,  0.908,  0.889, 
l.oio,  0.728,  0,969 

PI 

( 3.2  ) 

0.00026,  -0.032|8,  -0.01277, 

-0.01398,  -0,00652,  -0.02308 

P2 

(3,21 

0^0021,  0.0102,  0.0036, 

0.00553,  0.00191,  0.00787 

PJ 

(3.21 

-0.U0035,  -0.00118,  -0.00059* 

-0.00068,  -0.00087,  -0,00091 

aBATT 

121  ) 

O.Oo,  0.03,  0.05,  O.IO,  O.IS,  0.20,  0.25, 

0.35,  0.80,  0,85,  0,875,  0,5p,  0.70,  0,75, 

0.80.  0.86,  0,875,  0.89.  0.92,  0.98,  1,00 

ROE 

(231 

0.07600,  0.05800,  0.0803o,  0. 03)30,  0.02550,  0.02120, 
O.OllOO,  O'.0078o,  0.00570,  0^00880,  0.0o38l,  0.00325, 
0.00268,  0.00223,  0.00200,  0^00177,  O.O0I68,  O.OOM8, 
0;0nl32,  0.00128,  0.00120,  0^00122,  0.00l28| 

RSCFLL 

( 26  I 

n.l8(>9,  0.1816,  0.1782,  0,1668,  0.1596,  0.|528, 

0.150V,  0.1858,  0,1800,  0,1350,  O.I3tl,  0.1283, 

0.1262,  0.1280,  0.1213,  O.I|76,  0.1|30,  0.1075, 

O.lol*.  0.0V57,  0.090*,  0.0860,  0,0823,  0.0785, 

0,0788,  0,0709 

SOC 

(21  > 

O.On,  0.03,  0.06,  0.10,  0.15,  0^20,  0.3o,  0.80,  0.50, 
0,60.  0.70,  0.75,  0.60.  0.825,  0.85,  0.875,  O.Vq, 

0.925,  0.95,  0.975,  1,00 

SUNl  I T 

(23  1 

5.0,  6.0.  7,0,  8,0,  9.0,  10.0,  15.0,  20,0,  25.0, 

30.0,  80,0,  50.0,  75.0,  lOO.o,  120.0,  180,0, 

160.0,  200*0,  253,0,  300.0,  398,0,  SoO.O.  580,0 

5USMW 

( 8 I 

580^0,  398.0,  253.0,  139.6,  100.0,  50. oi  25.0,  5i0 

TBATT 

( 6 ) 

-80>,  -20*0,  50.0,  70.0,  9o,0,  120.0 

TE>*TAB 

( 26  ) 

-|8o,0.  -|20,0,  -100.0,  -80.0,  -60.0,  -80.0, 

-30.0,  -20.0,  -10.0,  0.0,  loio,  20.0,  3o.O, 

80.0,  50.0,  60.0,  70,0,  80.0,  90,0,  100.0, 

110. 0,  120*0,  130.0,  180.0,  150.0,  160.0 
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TABLE  2-3. -DEFAULT  DATA  FOR  LEAD/ACID  BATTERY  SYSTEl-1  (contd) 


VABMBLE  pirENSlO‘<S  pEFAOLT  VA«-OC 


TLO  116. IS) 

tlo(  I . n 

TLOI t .21 
TlOI 1.31 
TlC  I 1 . ■*  J 
TlO( 1.51 
ri.o(  1 .61 
TLO (1.71 
TLC( I .81 
TL0( 1.71 
TUOt  1 . lOI 
TL0(  1 . I I I 
TLP 1 I , 1 2 I 
TL0( 1,131 
TLO (1,171 
TLO( 1,151 
TP  (51 

VBaTT  (7,21,61 

V8ATT(l,  i;il 

V9ATT ( I , 2,11 

VBATT ( 1 , 3.11 

VBATTI I , 1 1 

VBATTI  I , 5,11 

VBATT ( I , A , 1 1 

VBATT ( I , 7,11 

VBATT ( 1 , 8,11 

VBATTI , . 9.11 

VBATT I 1 , 10, I I 

VBATTI  I .1  I .1  1 

VBATT I 1 , 1 2 . I I 

VBATT ( I , 1 3,  n 

VBATTI  1 .IH.l  1 

VBATTli.ls.ll 

VbATT(|,16,|} 

V8ATT( 1,17,11 


P.3,  0.7,  17*0.0 
0.5,  2.0,  IBbO.O 
0.7,  3.6,  17*0.0 

1.0,  5.0,  17*0.0 

3.0,  3.0,  17*0.0 

3.0,  1.0,  17*0.0 

S*(0.3,  0.21,  0.3,  0.6.  7*0.0 
0.7,  0.6,  0,7,  3.6,  |2*0.0 

0.7,  0.6,  2.0,  5.0,  12*0.0 

1.0,  15*0.0 
1 6*0.0 
16*0.0 
16*0,0 
16*0^0 
16*0.0 

-70.0,  -70.0,  50.0,  70,0,  120*0 


1 .’6I8 

2.3M17 

1 .’bob 
2,3531 
1 i7997 
2.3626 
2.0107 
2^3702 
2.0773 
2,376’ 
2.0757 
2.3867 
2.1137 
2,3921 
2;i5l7 
2.3988 
2,1802 
2.7J  1 1 
2.2078 
2.7225 
2,2372 
2,7320 
2.2657 
2.7705 
2.2752 
2.7662 
2,2972 
2.78|7 
2.2990 
2.5270 
2,3o38 
2,5726 
7.3|33 

2,5977 


, 1 ;9808 
,2.3608 
,1.9997 
,2.3202 
,2.0187 
,2.3797 
,2io378 
,2.3892 
,2.0662 
,2,3’70 
,2.0’7B 
,2,7073 
,2.1328 
,2.7177 
,2.1707 
,2.7272 
,2,1”2 
,2.7715 
,2:2268 
.2.7557 
.2.2562 
,2.7700 
,2.2fl‘*7 
,2.7373 
,2.2V72 
,2.5127 
,2.3133 
.2.5712 
,2.3180 

,2.6710 

,2,3227 

,2,7707 

.2.3322 

,2.7882 


, 1.9997,2. 
,2.3750.2. 
,2.0187,2. 
,2.3875.2. 
,2.0378,2. 
.2.3970,2. 
.2.0567,2. 
,2.7035,2. 
,2.087| ,2. 
.2,7083,2. 
,2. 109o,2. 
.2.721S;2. 
,2.1 660 , 2 . 
,2.7320,2. 
, 2 . 205o  ,2, 
,2.7715,2. 
,2.2325,2. 
,2.7557,2. 
,2.2610,2. 
,2.7700,2. 
,2.2917,2. 
,2.7873,2. 
,2.3218,2. 
,2.7985,2. 
.2,3322,2. 
.2,5270,2. 
,2.3717,2. 
.2,5555,2. 
,2,3765,2. 
.2.6552.2. 
,2,3612.2. 
.2.7550,2. 
,2,3589,2. 
,2,8025.2. 


1850,2*2923, 

3797 

1992,2.3085, 

3892 

2230,2. JISI  • 

3988 

2767.2,3275, 

7083 

2562.2,3370, 

7130 

2705.2,3765, 

7263 

2781 ,2,3571, 
7367 

2895,2,3579, 

7762 

3l23;2,373t, 

7605 

3371,2,3873, 

7777 

3550.2.7004, 

7890 

3750,2.7130, 

5032 

3867,2,7292, 

53|7 

3988.2.7386, 

5602 

7o35,2.75|9, 

6600 

70*3,2.7652, 

7598 

7130,2.7710, 

8072 
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TABLE  2-3. -DEFAULT  DATA  FOR  LEAD/ACID  BATTERY  SYSTEM  (contd) 


OIMENS 

IONS 

cetault  VALUC 

V8»TT 1 

1.19.11 

2.3227,2.3817,2. J6%5, 2. Bl 22,2. B7fc4, 

2.6| 72.2.83S8,2.8S00,2.8SB7 

V8*TT 1 

1 .t’.n 

2. 3 <117, 2. 3*  08, 2. 37 ’7 ,2.1 258,2. 8938, 

2. 4388, 2. 8517, 2. 86 ’0,2. 8738 

V B ^ T T ( 

1 .2c.n 

2, 3178,2.3648, 2. 3868, 2. 8301, 2. 8”8, 
2.6195,2.8682,2.8785,2.8832 

VBATT ( 

1.21.11 

2.3409,2.3797,2,8004,2.8825,2.5127, 

2. 6718. 2. 8738, 2. 8980, 2. 8927 

V'^tTT  ( 

1 . 1.21 

1,8953,1.9182,1.9332,2.1185.2.2258, 

2. 2752, 2. 2’82, 2. 3085, 2. 3133 

VB  A T T ( 

1 . 2.21 

1. ’182,  1.9332,  1,9523, 2. 1 328, 2. 29  20, 
2.2647,2.3038,2.3180,2.3227 

VBA  T T ( 

1 . 3.2) 

1.9332,1.9523,1,9712,2.1565,2.2987, 

2.2941,2.3133,2.3275,2.3322 

VBA  T T t 

I . V.?) 

1.9523,1.97)2,1.9902,2.1802,2.2610. 

2.3038,2.3227,2.3370,2.3817 

veATri 

1 . S.2I 

1.9808,1  , ”97,2.0204 ,2. 1 897,2.2705. 
7i3l09.2.3275,2.39l7,2.3865 

va»TT 1 

I.  6.21 

2. 00’3, 2. 0282,2.0825, 2. 2090, 2. 2800. 
2.3199,2.3808,2,3550,2.3598 

VBATT 1 

1 . 2.21 

2.0873,2.0642,2.0995,2.2116,2.2876, 

2.3254,2.3512,2.3655,2.3702 

VBATT 1 

1.  8.2) 

2.0852.2.1092,2.1388,2.2230,2.2919, 

2.3322,2.3608,2,3750,2.3797 

VBATT 1 

1.  ’.21 

2.1137,2.1328,2.1440,2.2858.2.3066, 

2,3886,2.3750,2,3892,2.3980 

VBATT 1 

1.10.2) 

2, 181  3,2. 1603,2,1985,2. 2674, 2. 320«, 
2,3540,2.3092,2,8035,2.8083 

VBATT ( 

2.1707,2.1897,2.2289,2.2885,2,3381, 

2,3455,2,8035,2,9177,2.8225 

VBATT  t 

1.12.2) 

2.1992,2.2183,2.2553,2.3085,2.3845, 

2.3780,2.8177,2.8320,2.8367 

vbatti 

1.13.2) 

2,2087,2,2278,2,2657,2.3199,2,3626, 

2,3997,2.8962,2,8605,2.8652 

VBATT ( 

1 . IB .2 1 

2.2778,2.2967,2.2752,2.3322.2.3722, 

2,9119,2.8787,2.9890,2.8938 

VBATTI 

UlS,2l 

2.2325,2.2515,2.2800,2.3370,2.3855, 

2.8405,2.5785,2.5887,2,5935 

VBBTT I 

1.16.2) 

2.2372,2.2562,2.2887.2.3817,2,3988, 

2.5041,2.6/82,2.6885,2.6933 

VBATTI 

1 . 1 2.2) 

2.2847,7,2657,2,2923,7.3865,7.8088, 

2.5780,2.7217,2.7360,2.7807 

VBATTI 

1.18.2) 

7.2542, 2. 2752, 2. 2990,2.3512, 2. 8101, 
2.5507,2.7697,2.7835,2.7882 

VBATTI 

1 . l’.2l 

2. 2752, 2. 2’82, 2, 3133,2.3589. 2. 8272, 
2.5478,2.7802,2.8025,7.8072 

VBATT 1 

1.20,2) 

7.7809,2.3000,2.3199,2.3636,2.8329, 

7,5831,2.7977,2.8120,2.8167 

VBATTI 

1 .2) .2) 

2.2982,2.3133,2.3381,2.3759,2,8862, 

2,6089,2.8072,2.8215,2.8262 

VBATTI 

I . 1.31 

1.6425,1.6015,1 .7005,1 .8857,1.9911, 

2^08 75, 2, 06 15, 2, 0757, 2, 0805 

2-32 
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TABLE  2-3. -DEFAULT  DATA  FOR  L:JUD/ACID  BATTERY  SYSTEM  (contd) 


01  mens 

lONs 

VB6TT 1 

1.  2.31 

V96TT 1 

1.  3.31 

V8*TT 1 

1 . 9,3  1 

V86TT  1 

1 . 5.31 

V86TT ( 

I . 6,3) 

VS*TT( 

!.  7.3) 

V8*TT ( 

I . 8.31 

V8*TT 1 

1 . ’.3) 

V3&TT ( 

1.10,31 

V9  *TT  1 

1.11.3) 

VB*TT 1 

1.12,3) 

VeATT  ( 

1.13.3) 

V0ATT  t 

1.19.3) 

VBATT ( 

1 , 1 4 ; 3 ) 

VBATTl 

1.16.31 

VaATT  1 

1.17.3) 

VBATT ( 

1.18,31 

VBATT ( 

1.19.31 

VBATT 1 

1.20.3) 

VBATT 1 

1.21.3) 

VBATT! 

1 . 1 . 9 > 

VBATTi 

1 . 7.9) 

V a A T T ( 

1 . 3,9) 

VBATT 1 

1 . 9.9) 

VBATT! 

1 . 5.9  1 

VBATT ! 

1 . 6,9) 

,66iS, 

.0S3», 

. 7005  , 
iOfcJ**. 

.U7 10, 

i/sBO, 

;0777, 
.77*S, 
,0871 , 

,09^8, 

,a^7S  , 

.0995 , 
.8810, 
.1118. 
.’088 , 
.1213, 
i’380, 
,1378, 
,’665  , 
,1813, 
,’760, 
, 1 6 6 ’ , 
.”50, 
. i82i , 
>”7, 
f 2 7 7 6 , 
,00’5 , 

,273’, 
,01 ’0, 
■2947, 
,0235  , 
.3130, 
,UM25, 
>3351  . 
,0’82, 
> 3403, 
,0615, 
,3772, 
,5960, 
,’760, 
,8150, 
,’879, 
.63’0, 
,”69  , 
.6530. 
.0095, 
,6815, 
.0117, 
.7100, 
.0206 , 


1 .7005 
2.0^10 
1 .7195 

2.0805 
1.7385 
2,0’00 
1.7670 
2.C’9e 
1 .7’55 
2. 1 080 
1.8335 
2.1165 
1.8715 
2. 1280 
1 .9000 
2.1923 
1.9276 
2. lS65 
1 .9570 
2.1707 

1 . ’855 

2.  l85o 
1 .”50 
2^2135 
2.0190 
2.2920 
2^0187 
2.3917 

2. 0235 
2.9915 
2.0330 
2^9890 
2.0925 
2,5365 
2. 0*15 
2.5555 
2,0672 
2.5650 

2.0805 
2,57h5 
I .6150 

1 . ’’50 
1 .6390 

2. Q095 
I ,6530 
2.0190 
1.6720 

2.0235 
I .7005 
2.0282 
1 .7290 
2.09  15 


.1,7195 
,2.0852 
. 1.7385 
,2.0998 
,1.7575 
,2.1092 
, 1 .7879 
,2,1090 
, I .8096 
,2.1223 
, 1 .8668 
,2.1326 
, I .’057 
,2.1923 
, 1.9332 
,2. 1565 
,1.9616 
,2.1707 
, 1 .”22 
,2. 1850 
,2.0225 
,2.1992 
.2.0330 
.2.2278 
,2.0925 
,2,2562 
,2.0973 
.2.3560 
,2.0520 
,2.9557 
,2.0596 
,2.5032 
,2.0662 
,2.5507 
,2.0805 
,2.5698 
, 2.0871 
,2.5793 
,2.1019 
,2.5887 
, 1 .6390 

,2.0093 

, I .6530 
.2.0187 
,1.6720 
,2.0282 
.1.6910 
,2.0378 
,1.7219 
,2.0925 
,1.7932 
,2.0556 


, 1.9000, 
,2.0900 
,1.9237, 
,2.0995 
,1.9975, 
,2.1090 
, 1 .9570, 
,2.1137 
,1.9712, 
,2.1270 
, 1 .9789, 
,2.1375 
, 1 .9902, 
,2.1970 
,2.0130, 
,2.1612 
,2,0399, 
,2,1755 
,2,0558, 
.2.1897 
,2.0757 , 
,2.2090 
,2.0871  , 
.2.2325 
,2,0995, 
,2.2610 
,2.1092, 
,2.3608 
,2. lO’O, 
,2.9605 
,2.1137, 
,2.5o80 
.2.1185, 
,2.5555 
.2.1261 , 
,2,5795 
,2.1308, 
,2.5890 
,2,1932, 
,2.5935 
,1.8193, 
,2.0190 
, 1.8335, 
.2.0235 
, 1.8572, 
,2.0330 
,1.8810, 
,2.0925 
, 1.6905, 
,2.0973 
.1.9097. 
,2.0606 


2.0093 
2.0159 
2.0282 
2^0378 
2.0973 
2,0598 
2.0586 
2^0738 
2.0881 
2^1019 
2.1137 
2.1299 
2.1399 
2il527 
2.1660 
2.1717 
2.1779 
2.1995 
2.2002 
2.2135 
i .9266 
1.9927 
1 .9999 
1.9618 
1.9712 
1 .9808 
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TABLE  2-3. -DEFAULT  DATA  FOR  LEAD/ACID  BATTERY  SYSTEM  (contd) 


OlfCNStONs  Ocr«ULT  VALUE 

VBATTII,  7,^)  |.7i80,|.7L70,I.II00Z,I.9|2<I.|.9S83, 
2.02A3.2.0%20,2.0662.?.07I0 
VBATTII.  6. VI  1.7860.1. SOSO, 1.8392,1. 9237, I, «922» 
2.0330,2.o8|S,2.07S7,2.080S 
VBATTIl.  9.91  1 .81 HS, I .833S, I .8668,1 .996S, 2.0073, 
2. 0953. 2. o7S7, 2. 0900. 2. 09 98 
V8«TT(|.i0.9|  1.8921.1.8611. 1.8953,1.9689.2.0216, 
2.0567 , 2,o’00, 2. 109  2,7. I o’O 
9 36  7711. I, ',91  1.8715.1.89  05,1.9  257,1,9893.2.0399, 

2.0662,2.1092,2.1185,2.1233 
VB677li.12.9l  1.9000,1 .9190,1,9560,2.0093,2.0973, 
2.0798,2.1185,2.1328,2.1375 
VB17711.I3.9I  I .9095, 1 .9285,1.9665,2.0206,2,0639, 
2.1009.2.1970,2.1612.2.1660 
VH677(l,19.9l  1.9285,1.9975,1.9760,2.0330.2.0729, 
2. 1 1 56 ,2l 1 7S5, 2, 189  7 ,2. 1 9 95 
V86771 1.15.91  1.9332,1.9523,1,9808,2.0378,2,0862, 
2.1612,2.2^52,2,2098,2.2992 
V8677li.16.91  1.9380.1.9570,1.9855,2,0925,2^0995, 
2.2068,2.3750,2.3892,2,3990 
V9677I 1 ,17,91  1.9975,1.9665,1.9931,2.0973,2.1052, 
2^2287,2.9225,2.9367,2.9915 
VS6T7I I .I8,*l  1.9570,1.9760,1,9997,2,0520,2,1109, 
2,2515,2.9700,2,9893,2,9890 
Va677l I , 19.91  1. 9760, U 9950, 2. 0190,2.0596, 2. 1280, 
2.2686.2.9890,2.5032.2.5080 
V96TT1 I .70,91  I .98 17,2.0007,2.0206,2.0699,2, 1 337, 
2.2838,2.9985,2.51 27,2.51 75 
VB6T7I 1 ,2| .91  1,9950, 2.0 ‘90,2.0399, 2. 0767. 2. 1970, 

2.3056,2.5080,2.5222,2.5270 

VB6TT1I,  1.51  1.5295,1.5985,1.5675,1.7527,1.8601, 
1^095,1.9285,1,99  27,1,99  75 
V86TTII.  2.51  1.5985,1.5875,1.5865,1.7670,1.8762, 
1,9209,1.9380,1.9523,1.9570 
V96TTI1,  1.51  1.5675,1.5865,1.6055,1.7907.1,8829, 
1.9309,1.9975,1,9618,1.9665 
VB6TTII,  9.51  1,5865,1,6055,1.6295,1.8195,1.8953. 

1.9380,1.9570,1.9712.1,9760 
VB6TTM,  5.51  1 . 6 I 50  , I . 6 390  , I . 6599  , I . 8 2 90 . 1 . 9097  , 
1.9996,1.9618,1.9760,1.9808 
VB6TT(|.  6.51  1.6935,1.6825,1.6768,1.8382,1.9192, 
1.9592, 1.9751,1.9893,1.9991 
VdATTll.  7.51  1.6815,1.7005,1.7338,1.8959,1.9218, 
1 .9598,1.9855,1.9997,2.0095 
V36Ttn,  8.51  1.7  195,1,7385,1.7727,1.8572,1  ,9257, 
1.9665,1,9950,2.0093,2.0190 
V8»TTli,  9.51  1 .7sbO, U7670, 1 .8002, 1 .8801 , 1 .9909, 
1.9789,2.0093,2,0235,2.0282 
VB6Tlli.lp.51  1.7756,1.7996,1.8287,1.9019,1.9551, 
1.9902.2.0235,2.0378.2.0925 
VB6TTII.II.5)  1.8050.1.8290,1.8592,1.9228,1 ,9689, 
1 .9997,2.0378,2.0520,2.0567 
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TABLE  2-3. -DEFAULT  DATA  FOR  LEAD/ACID  BATTERY  SYTEM  (contd) 


OIhENSI 

Ons 

Dcr ault 

VALUE 

VB«TT  C 1 

.12.5) 

1 .8335, 1 

.8525,1 

.8895,1.9927, 

i ,9808, 

2.0oa3, 2 

.0520, 2 

.0662,2.0710 

VBtTT 1 1 

.13.5) 

1 .8o3C  , 1 

.8620,1 

.9000,1 .9592 , 

1.9969, 

2.0300,2 

.0005,2 

.0908,2.0995 

VB*TT( 1 

.IM.5) 

1 .8620, 1 

.8810,1 

.’095,1.9665, 

2.0069, 

2^009) ,2 

,1090,2 

.1233.2.1280 

VB*TT I 1 

. »5.5) 

1 . 8668  , J 

.8857,1 

,9102,1.9712, 

2.0197, 

2.0908,2 

.2087,2 

.2230,2.2278 

VBAT1 ( 1 

.16.5) 

1.8715.1 

.0905,1 

.9)90, 1 ,9760, 

2.0330, 

2'.  1003,2 

:3085,2 

.3227,2.3275 

V3ATTI 1 

.12.5) 

1.88)0.1 

,9000, 1 

,9266 , 1.9808, 

2.0387, 

2.1622,2 

,3560,2 

,3702,2.3750 

V8»TT I 1 

.18,5) 

1 .8905 , 1 

.9095,1 

.9332,1 .9855, 

2.0999, 

2.  18S0,2 

.0035,2 

.0177,2.0225 

VBATT ( 1 

.19.5) 

1 .’095, : 

.9285,1 

.9075, 1.9931 , 

7.0615, 

2,2021 ,2 

.H225,2 

,0367,2.0015 

V3»TT ( 1 

,2(5,5) 

1.9152,1 

.9302,1 

.9502,1 .9978, 

2.0672, 

2.2)73,2 

.0320,2 

.9062,2.0510 

VBATTI 1 

.2) .5) 

1.9235,1 

.9975,1 

.9680,2.0102, 

2.0805, 

2.2391 ,2 

.99)5,2 

,0557,2.0605 

V3ATT 1 1 

. 1,6) 

1.0297,1 

.9988 , 1 

.9677 , 1 .6530, 

1.7609, 

1 ,8o98 , 1 

.8287,1 

.8930,1 .8977 

VBATT I I 

. 2.6) 

1,0088,1 

.9677,1 

.9867,1.6672. 

1.7765, 

1.8211.1 

.8382,1 

.8525,1.8572 

VB*TT I 1 

. 3.6) 

1,0677,1 

.9867,1 

.5057,1.6910, 

1 .78)2. 

1.8307 , 1 

.8977,1 

.8620,1 .8668 

VBATT ( 1 

, H,6) 

1.0867,1 

.5057,1 

.5297,1.7198, 

1.7955, 

1 ^8382, 1 

.8572,1 

.8715, 1 .8762 

V3*TT( 1 

. 5.6) 

1;5i52,1 

.5392,1 

.5551 , 1,7292, 

1.8050, 

1.8009,1 

.8620.1 

.8762,1.8810 

V9ATT(  I 

. 6.6) 

1.5038,1 

.5627,1 

.5770,1.7385, 

1.8195, 

I .8500 , 1 

.8753,1 

.8895,1.8993 

VBATTI  1 

. 2.6) 

1.5818,1 

.6007,1 

.6390,1.7961 , 

1.8221. 

1 ^8601  . 1 

,8857,1 

.9000,1.9097 

VBATT 1 1 

. 8.6) 

1.6)97,1 

.6387.1 

.6729,1.7575, 

1.8259, 

1 .0668 , 1 

.8963,1 

,9095,1 .9)92 

Vfl«TT(  1 

, 9.6) 

1 .6082, 1 

,6672,1 

.7005,1.7803, 

1.8911, 

1 .8791 , 1 

.9095,1 

.9237,1.9285 

VBATT 1 1 

,10,6) 

1 .6758 , 1 

.6998,1 

.7290,1 .8021 , 

1.8553. 

1 .8905, 1 

.9237,1 

.9380,1,9027 

VdATT ( i 

• 1 1 • A 1 

1.7052,1 

.7292,1 

.7590,1.8230, 

1 .8686, 

1 . 9c00 , 1 

.9380,1 

.9523,1.9570 

VBtTT 1 I 

,12,6) 

1.7338,1 

.7527,1 

.7898,1.8030, 

\ « 6 6 1 0 • 

1 .9c86,  1 

.9523,1 

.9665,1 .9712 

V9ATTI 1 

.13.6) 

1.7032.1 

.7623,1 

.8002,1.8599, 

1.8971, 

1.9302, 1 

.9808,1 

,9950,1,9997 

VBATT ( 1 

.10.6) 

1 . 7623, 1 

.7812,1 

.8098 , 1 .8668  , 

1 .9066. 

1 .9090 , 2 

.0093,2 

.0235.2.0282 

VB*TTI 1 

.15.6) 

1 .7670, 1 

.7860,1 

.8105,1 .8715, 

1.9199, 

1,9950,2 

.1090,2 

. 1 233,2.1280 

VBATT 1 1 

,16.6) 

1,7717,1 

.7907,1 

.8193.1.8762, 

1.9332. 

2.0006.2 

.2087,2 

.2230.2.2278 

TABLE  2-3. -DEFAULT  DATA  FOR  LEAD/ACID  BATTERY  SYSTEM  (contd) 


VArI  AilLt 

DIKFNSIONS 

VilATr(i,17,6l 

* 8 A T T ( 1 , 1 O , 6 1 

VIIATT  ( 1,19,6) 

V3ATT 1 1 ,2 0,6) 

■,ilATT(l,2l,6) 

VV 

1 30  ) 

X I D A T T 

I 9 ) 

XII 

) 30  1 

1 . ’h 12, 1 .0002, 1.0260, 1.0810,1 .9^90, 
?.t)An‘l,2.2062,2.2  70&,2.2  7S2 

1.  •'91)/, 1.0098,1. 8331,, J,ne5>7,l, 9806, 

?. II 8 02,2.30  JO, 2. 3180, 2. 3227 

1. 00  98. 1.8287, 1.8877,1. 093  ■*, 1.9618, 

2.  *02 3, 2. 322/, 2. 337 0,2. 381  7 

I.  IMS"'. 1,038  8, 1,0888, 1.0981, 1.9675, 

2.1175,2.3322,2.3865.2.3512 

1.0287,1.0877,1.0606,1.9105,1.9808, 

2. 139 8, 2. 3817, 2. 3560, 2. 3 60 8 
r. 58580,  0*57200,  O.68C80,  0,52260,  0,60900, 

P.MOOVU,  0*87300,  0,86026,  0,88783,  0*83861, 

n. 821  79,  0*80897,  0.39783,  0.38861  , 0.371  79, 

0.35897,  0.38615,  0.33333,  0.32051,  0*30769, 

c:. 29867,  0*23077,  0*16667,  0*10256,  0*03886, 

0.0,  -0.06810,  -11,12020,  -0.19231,  -0,26681 
— 1*0,  — O.l,  — 0.05,  0.0,  0.05,  0.1,  0.2,  0.5,  1.0 
-0.30'’l)0,  -U. 293690,  -0.106502,  -0.082888,  Q.O, 
0.085521,  U, 068053,  0.0859(18,  0,099321  , 0.109896, 

0,  1 18172,  0.128156  , 0. 128286,  0, 131510,  0.138271  , 

0.136108,  0.137669,  0*138772,  0.l39606,  0*180152, 

0*180568,  0*181891,  0*l8l85l,  0.l82l29,  0.182807, 

0.182593,  0.182G81,  0*183159,  0.183888,  0.183726 
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3.  DSPA  OUTPUT 


There  are  two  kinds  of  outputs  generated  by  the  DPSA  program:  tabular 
printout  and  graphical  output.  The  tabular  output  consists  of  a number 
of  132-character  lines  arranged  in  various  tables  depending  on  which  of 
the  Design  Synthesis/Performance  Analysis  routines  are  being  executed. 

The  graphical  output  is  produced  only  for  Performance  Analysis  runs  and 
consists  of  current  vs.  voltage  plots  and/or  summary  performance  plots. 

In  addition,  there  are  several  program  termination/error  messages  which 
may  be  displayed.  These  error-exit  messages  will  indicate  whether  the 
cause  of  the  problem  was  invalid  input  data,  read  or  write  difficulties, 
or  computational  (failure  to  converge,  etc.). 

3.1  Design  Synthesis  Output 

Output  from  the  Design  Synthesis  portion  of  the  DSPA  program  is  in  the 
form  of  four  tables.  The  first  table  provides  an  overview  of  the  solar 
array /battery  power  system  design,  including  load  and  system  requirements 
and  subsystem  procurement  quantities,  costs,  and  weights.  The  second 
table  gives  more  detailed  engineering  information  for  the  power  source 
and  energy  storage  groups.  The  third  table  lists  additional  battery 
performance  data.  The  fourth  table  contains  power  load  profile  analysis 
information.  All  of  the  Design  Synthesis  output  are  very  straightforward; 
each  table  is  labeled,  and  each  printed  data  item  is  accompanied  by  a 
description  and  the  units  associated  with  the  veuriable.  A sEunple  set  of 
Design  Synthesis  output  is  provided  in  Figure  3-1. 

3.2  Performance  Analysis  Output 

There  are  three  types  of  outputs  associated  with  the  Performance  Analysis 
portion  of  the  DSPA  program:  optional  "instantaneous"  I-V  plots,  summeu-y 
plots,  and  summary  printout.  The  "insteintaneous"  I-V  plots  are 
generated  only  if  the  user  sets  NPLT  > 0 in  the  namelist  input.  These 
plots  show  the  current  vs.  voltage  curves  of  the  several  power  system 
elements  (solar  array,  shunt  limiter,  batteries,  etc.)  at  a particular 
"instant"  in  time.  A seunple  I-V  plot  is  included  as  part  of  Figure  3-2. 
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The  Performance  Analysis  summary  output  consists  of  three  print  tables 
and  their  corresponding  plots.  All  of  the  summary  tables  and  plots 
present  a number  of  items  of  information  as  a function  of  the  time  since 
the  start  of  the  test  (START(i)).  The  first  table  (there  is  no  plot 
associated  with  this  table)  presents  summary  data  for  the  unreg\ilated  bus 
system.  The  second  table  and  its  corresponding  plot  show  Power  Source 
Group  sxmimary  data.  The  third  table  and  its  associated  plot  give  summary 
data  for  the  batteries  and  Energy  Storage  Unit.  The  printed  output  is 
arranged  in  tabular  format  giving  each  data  item's  description  and  units. 
The  data  is  presented  in  sequential  order  starting  from  zero  elapsed 
time  to  the  final  time  elapsed  since  the  start  of  the  test  based  on  the 
accumulation  of  all  of  the  user-input  duration  steps  (DURA(i)).  A sample 
set  of  Performance  Analysis  output  is  provided  in  Figure  3-2  along  with 
summary  plots  corresponding  to  the  tabular  printout. 
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FIGURE  3-1.  SAMPLE  OUTPUT  FOR  DESIGN  SYNTHESIS 


FIGURE  3-1.  SAMPLE  OUTPUT  FOR  DESIGN  SYNTHESIS  (Sheet  2 of  U) 
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FIGURE  3-1.  SAMPLE  OUTPUT  FOR  DESIGN  SYNTHESIS  (Sheet  3 of  U) 
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FIGURE  3-2.  SAMPLE  OUTPUT  FOR  PERFORMANCE  ANALYSIS  (Sheet  1 of  9) 


FIGURE  3-2.  SAMPLE  OUTPUT  FOR  PERFORMANCE  ANALYSIS  (Sheet  2 of  9) 
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FIGURE  3-2.  SAMPLE  OUTPUT  FOR  PERFORMANCE  ANALYSIS  (Sheet  6 of  9) 


FIGURE  3-2.  SAMPLE  OUTPUT  FOR  PERFORMAUCE  ANALYSIS  (Sheet  7 of  9) 


FIGURE  3-2.  SAMPLE  OUTPUT  FOR  PERFORMANCE  ANALYSIS  (Sheet  8 of  9) 
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FIGURE  3-2.  SAMPLE  OUTPUT  FOR  PERFORMANCE  ANALYSIS  (Sheet  9 of  9) 
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4.  DSPA  SUPPORT  PROGRAMS 


As  indicated  in  Section  2.1  above  there  are,  in  addition  to  manual  entry, 
two  alternate  forms  of  weather  data  input  available  for  use  with  the  DSPA 
program.  The  first  of  these  alternatives  obtains  input  from  a MERGE  file 
which  contains  hourly  weather  information  (up  to  12  sequential  years) 
directly  extracted  from  NOAA  TDF-lU  and  DECK-280  tapes.  The  second 
method  uses  a STAT  file  which  consists  of  one  year  of  hourly  weather  data 
formed  by  averaging  the  "n"  years  of  MERGE  data.  To  produce  these 
alternate  weather  data  files,  two  support  program  sets  were  written: 

MERGE  (consisting  of  the  TDFlU,  DECK280,  and  LISTMERGE  programs) 
and  STAT  (consisting  of  the  STATS  and  PROFILE  programs).  The  usage 
of  these  programs  is  described  below. 

4.1  MERGE  Program  Set 

The  MERGE  program  set  is  comprised  of  three  stand-alone  programs:  TDFl4 
for  extracting  date,  temperature,  and  wind  velocity  data  from  the  NOAA 
TDF-i4  tapes  and  building  a skeletal  MERGE  file;  DECK280  for  extracting 
solar  radiation  information  from  the  NOAA  DECK-280  tapes  and  inserting 
it  into  the  MERGE  file;  and  LISTMERGE  for  randomly  viewing  and  listing 
the  contents  of  the  MERGE  file.  The  procedures  for  generating  a MERGE 
file  for  a single  station  location  are  as  follows: 

1.  Production  of  a skeletal  MERGE  file  from  a TDF-14  tape 

where  xxxx  = TDF-14  tape  reel  number 

where  SSSSS  = TDF-14  tape  station 
number 

FY*  = first  year  for  MERGE  file 
LY*  = last  year  for  MERGE  file 


@CAT,P  12,F/1T2/T/210 
@ASG,A  12. 
iSASG,T  11,T,xxxxR 
gREWIND  11 
gXQT  U3ER.TDF14 
SSSSS  FY  LY 


@E0F 

gFREE  11. 
gFREE  12. 


•FY  and  LY  need  not  be  the  same  as  the  limit  years  on  the  TDF-14  tape  (yeairs 
are  added  or  skipped  as  necessary  by  the  program) . 
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NOTE 


2.  Addition  of  DECK-280  tape  data  to  MERGE  file 
gASG.A  12. 

gASG.T  ll,T,zzzzR  where  zzzz  = DECK-280  tape  reel  number 

gREWIND  11 

gXQT  USER.DECK280 

SSSSS  AAAAA  BBBBB  where  SSSSS  = MERGE  file  station  number 

AAAAA  = first  alternate  DECK-280 

tape  station,  if  required 
BBBBB  = second  alternate  DECK-280 
tape  station  number,  if 
requi red 

gE0F 

gFREE  11. 
gFREE  12. 


The  procedures  for  displaying  the  contents  of  the  MERGE  file,  either 
before  of  after  addition  of  the  DECK-280  data,  or  of  the  STAT  file 
described  in  Section  ^.2  below,  are  as  follows: 

gASG.A  12. 
gXQT  USER.LISTMERGE 
fYDDD ,N 


YYDDD.N 


YYDDD.N 

gE^F 

gFREE  12. 


A sample  listing  of  the  contents  of  a MERGE  file  are  shown  in  Figure  4- 
below. 


where  YYDDD  = Julian  date  at  which  co 
start  viewing 
N = number  of  days  to  be 
displayed 

[any  number  of  display  requests  may  be 
entered,  in  any  date  se.quence,  as  long 
as  no  print  attempt  exceeds  the  file 
limits. . .0,0  displays  the  entire 
file] 


: The  MERGE  file  station  number  and  limit  dates  are  displayed  before 
any  print  request  is  made. 
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FIGURE  4-1.  SAMPLE  JffiRGE  OUTPUT  (Sheet  1 of  3) 
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FIGURE  4-1.  SAMPLE  MERGE  OUTPUT  (Sheet  2 of  3) 
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4.2  STAT  Program  Set 

The  STAT  program  set  consists  of  two  stand-alone  programs:  STATS  for 
generating  a basic  statisticeil  file  from  the  MERGE  data  by  averaging  for 
each  hour  of  each  day  over  the  one  to  twelve  yeaxs  of  MERGE  data;  PROFILE 
for  profiling  the  STATS  information  to  the  user's  specific  needs  (low,  * 

high,  means,  worst  case)  and  producing  a STAT  file  for  use  as  input  to  ' 

the  DSPA.  The  procedures  for  generating  the  intermediate  STATS*  file 

« 

are : , 

@ASG,A  12. 

@CAT,P  11. 

@ASG,A  11. 

@ASG,UP  LIST. 

@BRKPT  PRINT$/LIST 
@XQT  USER. STATS 
gBRKPT  PRINT$ 
gFREE  11. 

SFREE  12. 

SFREE  LIST. 

gSYM  LIST,...  where  LIST,  a listing  of  the  entire 

STATS  file  contents  generated,  may 
be  symmed  to  any  line  printer 
(l32-colinnn  width) 

In  addition  to  the  hourly  averaging,  the  STATS  program  also  computes 
various  daily,  monthly,  and  yearly  statistics  for  storage  and  use  by 
the  PROFILE  program.  A sample  set  of  output  for  the  STATS  program  is 
provided  in  Figures  4-2A,  4-2B,  and  4-2C  below. 


"The  STATS  file  cannot  be  used  as  input  to  the  DSPA  or  LISTMERGE  programs 
since  it  is  formatted  differently. 


STATISTICAL  AnaLTSIS  ro*  STATION  NunBr*  IJ>hS 
C|N1T  OATCS  • SSOOl  TO  AhJAa 
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FIGURE  4-2A.  SAMPLE  STATS  OUTPUT  - DAILY  DATA  (Sheet  1 of  2) 
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FIGURE  4-2A.  SAI^IPLE  STATS  OUTPUT  - DAILY  DATA  (Sheet  2 of  2) 
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FIGURE  4-2B.  SAMPLE  STATS  OUTPUT  - MONTHLY  DATA  (Sheet  1 of  2) 


FIGURE  4-2C.  SAMPLE  STATS  OUTPUT  - YEARLY  DATA 
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The  procedures  for  producing  the  final,  profiled  STAT  data  for  input  to 
the  DSPA*  are  as  follows : 


@ASG,  A 11. 

@CAT,P  12. 

@ASG,A  12. 
gASG.UP  LIST. 
gBRKPT  PRINT$/LIST 
§XQT  USER. PROFILE 
$INPT 

ALPHAQ  = XX, 

ALPHAT  = XX, 

ALPHAV  = XX, 

ALPHHV  = XX, 

ALPHLQ  = XX, 

ALPHLV  = XX, 

LH  = x,x,x,x,x,x, 
PHV  = XX, 

PLQ  = XX, 

PLV  = XX, 

PQ  = XX, 

PT  = XX, 

PV  = XX, 

$END 


$END 

@E0F 

@BRKPT  PRINT$ 
@FREE  11. 
@FREE  12. 
gFREE  LIST. 
§SYM  LIST,. . . 


where  11  = intermediate  STATS  file 
[MERGE  file  12  must  be  deleted  prior  to 
using  the  PROFILE  program] 


Confidence  level  (O  to  l)  for  Solar 
Insolation  Data 

Confidence  level  (O  to  l)  for 
Temperature  Data 

Confidence  level  (O  to  l)  for  Wind 
Velocit.y  Data 

Confidence  level  (O  to  l)  for  High  Wind 
Worst  Case 

Confidence  level  (O  to  l)  for  Low 
Insolation  Worst  Case 

Confidence  level  (O  to  l)  for  Low  Wind 
Worst  Case 

(See  explanation  below) 

Scale  Factor  (>l)  for  High  Wind  Worst 
Case 

Scale  Factor  (O  to  l)  for  Low  Insolation 
Worst  Case 

Scale  Factor  (O  to  l)  for  Low  Wind 
Worst  Case 

Proportion  (O  to  l)  for  Solar  Insolation 
Data 

Proportion  (o  to  l)  for  Temperature  Data 

Proportion  (O  to  l)  for  Wind  Velocity 
Data 

[One  set  of  namelist  input  is  required 
for  each  month  - 12  sets;  duplicate 
data  need  not  be  entered  within 
$INPT/$END  block] 


where  LIST,  a listing  of  the  entire 
STAT  file  contents , may  be  symmed  to 
any  line  printer  ( 132-column  width) 


*Use  of  the  STAT  file  with  the  Design  Synthesis  portion  of  the  DSPA  requires 
the  additional  namelist  input  of  ZALPHA  (confidence  level)  and  ZPRCNT 
(proportion)  for  yearly  temperature  modification. 


30hO~2J  (Change  l) 


For  each  type  of  data  a confidence  level  (between  0 and  l)  and  a 
proportion  (between  0 and  l)  is  entered.  As  described  in  the  DSPA  input, 
variables  which  are  not  assigned  a value  will  be  set  to  0.  The  variable 
LH(6)  is  used  as  a flag  to  the  program  to  indicate  what  statistical  tasks 


are  to  be  performed: 


LH(1) 


LH(2) 

LH(3) 

LH(i|) 

LH(5) 

LH(6) 


Temperature  Flag 


Wind  Velocity  Flag 
Solar  Insolation 
Flag 

Low  Insolation 
Flag 


Low  Wind  Flag 
High  Wind  Flag 


-1  = low  profile 

0 = means  profile  (for  which 

confidence  level  and  proportion 
are  not  used) 

1 = high  profile 
[Same  as  LH(l) ] 

[Same  as  LH(l)i 

0 = no  worst  case 

1 = perform  worst  case  analysis , 

center  data  about  the  15th  of 
the  month 

[Same  as  LH(U),  except  data  is  centered 
about  the  10th  of  the  month] 

[Same  as  LH(4),  except  data  is  centered 
about  the  20th  of  the  month] 


Maximum  flexibility  has  been  programmed  into  the  PROFILE  program  to 
allow  the  user  to  change  none,  any,  or  all  of  his  requirements  every 
month  of  the  year.  But  a $INPT  and  a $END  card  must  be  entered  for 
each  of  the  12  months. 


Appendix  C and  Appendix  D give  additional  guidelines  on  the  use  of 
the  PROFILE  program  for  obtaining  worst  case  analyses  for  periods  of 
low  solar  insolation.  Use  of  the  tables  in  these  appendices  is  as 
follows : 


For  a selected  location,  find  the  appropriate  table  in  Appendix  C. 
Then,  for  a selected  worst  case  scale  factor  (PLQ)  and  for  a 
selected  month,  look  up  the  corresponding  LAMBDA  value  in  the  table. 
Using  this  LAMBDA  value  and  a selected  confidence  level  (ALPHLQ), 
determine  from  Appendix  D the  number  of  sequential  worst  case  days 
that  will  be  used  by  the  PROFILE  program.  By  proper  selection  of 
the  PLQ  and  ALPHLQ  for  each  month,  the  user  can  obtain  the  worst 
case  profile  he  wants : larger  PLQ  and  or  larger  ALPHLQ  produce 
longer  periods  of  worst  case  days. 

A sample  PROFILE  output  is  included  in  Figure  U-3. 
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FIGURE  4-3.  SAMPLE  PROFILE  PROGRAM  OUTPUT  (Sheet  1 of  6) 
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FIGURE  4-3.  SAMPLE  PROFILE  PROGRAM  OUTPUT  (Sheet  2 of  6) 
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FIGURE  4-3.  SAMPLE  PROFILE  PROGRAM  OUTPUT  (Sheet  3 of  6) 
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DSPA  Program  Modifications 


The  namelist  input  and  the  weather  data  reader  subroutines  of  the  DSPA 
program  required  modification  to  facilitate  usage  of  the  STAT  files. 
Additionally,  three  Block  Data  variables  were  moved  to  the  user  input 
list.  The  following  table  describes  the  variables  added  to  the  DSPA 
namelist  input; 


1 

IJame 

Dimensions 

Units 

Default 

Type 

Description 

CLSIT 

1 

(6) 

Amps 

Table  III 

Real 

Table  of  reference  lamp  cur- 
rent ratings  for  CLST 

CLST 

(6,  7) 

Table  III 

Real 

Table  of  cold  filament  lamp 
surge  coefficient  vs.  lamp 
current  rating  and  initial 
flash  duration 

CLSTT 

(T) 

Seconds 

Table  III 

Real 

Table  of  reference  lamp  flash 
durations  for  CLST 

1 

ZALPHA 

0,0 

1 

1 

Real 

Confidence  level  for  Design 
Synthesis  yearly  minimum  and 
maximum  temperature 
determination 

ZPRCNT 

1 

L — 

0.0 

Real 

1 

Proportion  for  Design 

Synthesis  yearly  minimum  and 
maximum  temperature 
det  e rmi nation 

U_19/U-20 
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JXQt  os^xosp* 

2 I2a0|9  sJt 
iiNPT 

*CELL«  1 

8«C£ST»Q.05,  8SDES T"-0 , 05 , BR0iT0«0t05, 

CB*VAL«l«0.l.3.2.S,S.1,6,0,8.0|ia«0,l8>0.20<3.2S.0«33«0|3S«0, 
‘4U.'],SO>^>7-).o,IQj.J.153.a.20o.3,600>0,l230«0,tO*0>Oi 

CBiA<aSQ«a,  C3£4*a2,0i  C0t*'B*2>0, 

CE..PAC"0t7i  C.P«3.59,  CN»0.8, 

cu^z-io.a.so.o.^^o.j.i.as.jto.eao.o, 

•3CO*T»932.3, 1848,0, 1728.0, J 1300,0. 6*0,3 i2l 3. 23, I61,»0, 132. *0, 
112.90,6«3.0, 

OCOCr(T»l^,00,l7.00,3»0.0,J7.0a,17.00,39*3,0, 

OCJCNT-l. 0,1000. 3, 8*0.3, 

3C0CPT*I. 0,10003. 0,3. 0,0, 

DCjCTal. 0,1000 3.0, 3*0.0, 

3C3ET*20. 00, 20. JO, fl*0. 3, 20, 03, 20, 00, 81*0. 9, 

OC ONNT* 1. 0, 1 0330. 0,3»J.O, 1,3,13300,3,1*0.3, 
3CONPT*10.3,SO.O,8»3,0,10.0,50,0,8*0,3, 

OCONT* 1 .3 , 1 OOO, J , 8*3.0, 

OClNZT- 19. 0 36519, 50. 00, 8*0, 3. 19. 036539, SO. 00, 98*0.0, 

1 9, 336539, 53. 03, 8 *0,3, 19. 33 653?, SO. 00, 89*0, 9, 
3C3PilT»l.0,l003,3,9*n,3, 

OCi3PPT*l.3,l0303..3,8*i),0, 

3C3PST* I 7, 00, I 7. 39, 3*0. 0,1 7, 30,  I 7, 00, 8 1*3,0, 

D0JT*7, 600932m, 9. 615 8055, 9*3.0, loo, 0,3.0, 9*0,1, 
3TA>18|*3,3,I,3,2.3,1,3|M,.o,3,0,6,0,7,0,8,0, 

11.0. 12.3.13.0.19.0.13.0.16.9, 

17. 3, 13. 3, 19. a. 20, 0,21.0,22, 3, 23,0, 29. 9, 

-3. 79m, -5, 599, -9. 069, 3*-8, 298,-7, 389,-10,999,-9. 069, 

-2.9  8 8.  1.  35  6. 7.356,  1 3 . 656 , i 2 . 856 , 1 8 , 256 , 1 2 . 856 , S . 956  , 

5.256, 3.  156, 1 .656,-0. 198,-1 .088,-1.998,-3.789,-3,799, 

3TT61 >1.3, 32. 0,40.0, 91. 0,1 21.0,152.0, 167, 0,182. 0,1 97. 0,213,0, 

221 . 0,229. 0,2 37. 0,298 ,0,27 8, 0. 39^ #0, 335.0 ,365,0, 399*0.0, 

-7, 3, -6, 4,  — 5,5,— 8,0,  — 1.8, 2, 2, 8, 2, 9, 9, 5, 6, 9,0. 
9.3,10.3,9.9,8.8,5.9,1.6,-8.0,-7,3,399*3,9, 

0TTESG*15.J,  iTToCOalS.O,  DTTPSG*20.a,  0UR6Na6,0, 

0*0*T*1. '3, 10. 0,133,0, 1900,0.10000,0,5*0,0,5*2,7,5*0.0, 

J83CHT*l.O, 10.3,139. 0,1 0000*0, 100309,9,5*0,0, 3,01593239, 

0.09  259  83  8, 9. 0 3859095, 0,0 10826 3 9, 0.0 1 092638 •5*0*0, 
a 90ET*0. 0,1 90,3.3*9,0. 0,077, 0.077, 9 *0.0, 

099827*1.0. 19. J. 50.0, 7 *0.0, 0.00308697, 0.01653 865, 0.03306*30 *7*0,0, 

1 .0.  to. 0,50. 0,7*9. 0,0.00308687, 0.01 653 865,0*03306*30 ,7*0*0, 
9W9PST*!  ,0,10*0.100.0,  I 0000  • 0 , 4 *0  • 9 , 0 . 0 1 59323 '8  * 0 * 0*25**09  * 

0.03858035,3.01982636,6*0.0, 
r«CELL*0.5,  M3>:r*0.2,  H02<9X»50*0, 


1C8RT-Q, 

!PTY'’i;*3, 

I8DFl5“1 , 

lSH-0, 

88»TP*i03a 

, 8C0£G*3 

, NCUR2*2 

t 

80C0**8 , 

N9CDC»2, 

80CDCNa2 , 

8DCDCP*?, 

80C08*2  , 

NOCDN8-2, 

NnC0NP*2, 

80CDPN-2  , 

.8ocr)Pp*2, 

8009*2  , 

N0T6Ma*2S 

8DTT6-I8, 

'8D8')**5, 

•89W0C*8“5, 

8090e*2  , 

'80i,03l*3, 

N0I*0PS*9, 

8PREa*l , 

8S6P*130D, 

NTC2T«3, 

NTCZV*10, 

8VCHI5*2, 

NVCHIO-2, 

8VCHT*2, 

•8VCHV-2.  NV0E6*2 

88tBT-7, 

9VLB8-10, 

8VR1S6*7, 

NVRIa*7. 

B-3 
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'4Z'«A»7,  jI‘«S»7,  nZ5-(»Z,  'XZTC'lO, 

PHUrD«0.3» 

33'7ES-0.i,  •JQEf  PO.*?! '■JiJOi  90'<*0 . 1 386306H  , 

>»ErLH«a,3,  Pi.E*3.33, 

S3 3E GC -a. 0, 733.  ).  2 30c. J, 33* 3. n, 3. 0,1 0.0, 10. 0,33*0.0, 

S33E&V-0.0, 2033.3,33*0. 0,0,3. 5, 0,3m*o,0, 

S'‘'3£S*0.2,  S^c  COR*  I . M3  , r3DST0»70.0, 

TCJIV«-2., 3, -1.3. 3. 03, 3. 02, 0.07, 0.17, 0.33, 0.57,1. OS, I, HO, 

-1.'J,0.33,  3.32,3.0H,0.10,0,21,0.‘«0,0,6H.1,00.1.26, 

0.U0,3.3l.3.33,3.O7,O.15,0,2<.,0.H3,0.4H,0.95,l.l5,7O*O.0, 
TC2T*-Sj.0.2S.O, 100.0.7*0.0. 

TC7V3, 92, 0. 93.  3. 9H,  0.95, 3. ’a. 0.97, 3, 98, 0,99,  I,  00, 1.05. 
TH£lAD*33.9333,  TMtL30*l 10.3833, 

TLu I *0.5 ,0. 2 , I H • 3. 0 , 

TTaVE*5S,7,  TZH*H.3, 

v8j5HN»S,j,  V5J>*12,3,  V0£'J**5,0, 

7 Crt  1 ST*  3. 3, 2qj.  1,8*3. 3,  17.. 3.  I 7, 0,8  *3. 3. 
vChI0T*J.0,203.J,8*J,0,1.5,1.5,8*0.3, 

7CrtIT*17. 0,22, 3. 3*0.0, 17. 0,22. 0,88*0, 3, 

VChTT*G. 3,200.0,3*0.0, 

2C  <7T*H.2,  IH.S,  3*0.0. 

7Ljr*0. 0,0, 0,9.  *,11. 4,  11, 7, 11. 91, 11. 98. 12, 0.12. 2, 15. 65, 

0.  J.O.O, 9.  •, 1 1 .6,  11 , 7 , 1 1 ,91  , I 1 . 98. 1 2,0, 12.2, 15.65, 

C. 3, 0.0, 9.  4, 11. 6, 11. 7, 11. 91, 11,98. 12. 0,12. 2, 15.65. 
0.3.0.0,9.4,11.6, 11. 7, 11. 91, 11.98, 12. 0,12. 2,15.65, 

0.3, 0.0, 9. 4, II. 6, 11. 7, 11. 91, II. 98, 12, 0,12. 2,15. 65. 

0.3, 0.0, 9.  1,11. 6, 11. 7, 11.91, 11, 98, 12. 0.12. 2,15,65. 

0.0, 0.0, 9. 4,11.6, 11. 7, 11. 91, 11. 93, 12. 0,12. 2, 15.65.30*0.0, 
7L8TT*-H 3. 0,0. 3. 25. 3, 51. 0,75. 0,1 00. 0.150.0,3*0.0, 

VLHVT-O. 0,0. 6,  13. 2, 12. 2, 12. 3, 12. 7, 13,0,13, 25, 18, 0,1 00.0, 

7L8«i2.3.  VmaX  19*20.0,  9h1H1v*0.0,  VS4  1NC-a.25, 

VH  I SAT*-H0. 0,0.  5, 25. 0,50. 0,75. 0,1  00. 0,  150, 0,3*0. 0,7* I 2. 3, 3*0.0, 

/R  I 3T»-H0. 0,0. 0,25,0, SO. 0,75, 0,100. 0,1 50. 0,3* 0.0, 7*0, 6, 3*0,0, 
<mT*2*0, a,.000/59,, 0027, .03329, ,00365,,  0038, ,00Hl,.00H2l  ,,008H2, 
2*0.  1,  . 113^39  . . 10  2 7, ,00  3 29  , .003  65, ,0038 , .OOH  1,. 00421, .00882, 
2*O.3,.n'0  759,.j027,,  3O329,.o3J65,.O038,.00Hl,.00H21,.O0eH2, 
2*0.3,.J1)759,,0327,,30329,,00365,,0038,.OOh1,.OOH21,.008H?, 
2*'J. 0,. 31)0  759, .032  7, ,00329, .00365,,  0038, ,00Hl,.00H21,,0J8‘'2, 
2*0,),.JJ3;59,.002;,.00329,,o0365,.0038,,30h1..00H21,.008H2, 
2*0.0, .00 0759, ,0027, ,30329, ,00365, .00 38, .O0h1,.0OH21,.O0»H2, 
33*0.0, 

Xl-trT*-HJ.  0,3. 0,25, 3, 5 0.0, 7 5, 0,100, 0,150.0, 3*0.0, 

<1  4 94*0,0,0,6,1. 5, 3. 8,  4. 5, 10.0,12, 3, 18,0, 20. 0,100,0. 

2 )MP*0. 069, O.J’l. 3. 13 >(7*0.0,0.091  , 0.138, 0.293,7*0.0, 
0.120.0.173,0. 310,7*0.0, 0.1 35 .0.187, 0.350, 7*0,0, 
0.191,0.1)7,0.367,7*0.0,0, 199,0,205,0,390 , 7*0.0 , 

0. 155.0,215, 0,900, 37*0,0, 

2 l)IMPT*-100. 0,-5  1,0, 0,0. 30. 0,50. 0,90, 0,1 50.0, 3*0.0, 

201*40  9*9.983, 7. 8 72,  19, 955, 7*0.0, 

296 T*-90. 0,0. 0,25, 0,50. 0,75. 0,1 00. 0,150, 0,3*0, 0,7*0. 00 7 11,3*0.0, 
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